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Abstract 
Against a backdrop of rising overweight and obesity, there is a need to further our 
understanding of physical activity and sedentary behaviour patterns in young people to 
aid the development of behaviour change strategies that may bring about an increase in 
energy expenditure. Sedentary and active behaviours exhibit temporal patterning, thus 
it may be beneficial to examine behaviour and associations between behaviours during 
specific periods of the day This thesis presents five studies that examine sedentary and 
physically active behaviours in adolescents during the three hours immediately after 
school. Chapter 2, using data from a large study of adolescents in the UK, describes 
physical activity and sedentary behaviour patterns between 15.30h - 18.30h, and 
examines the contribution of this period relative to broader leisure-time behaviour 
patterns. In chapter 3.1, the' associations between a broad range of sedentary 
behaviours and objectively assessed physical activity are examined during the after 
school hours, providing unique insight into the interactions between behaviours at this 
time. Chapter 3.2 explores the social and environmental context of selected sedentary 
and active behaviours after school, enabling a more complete understanding of where 
and with whom young people spend their time during these hours. Chapter 4 is a 
systematic literature review of interventions to increase physical activity in young 
people conducted in the hours immediately after school. Together, the four studies 
described above established a rationale and informed the content of a pilot family-based 
intervention to reduce screen-time and increase physical activity after school, presented 
in Chapter 5. Approximately 40% of adolescents' leisure-time physical activity occurs 
in the three hours immediately after school, suggesting that this is a critical period in 
which young people obtain a significant proportion of their daily leisure-time activity. 
However, sedentary behaviours, particularly screen-based media, account for the 
majority of time-use during these hours, and may displace participation in physical 
activity. The development of time-targeted intervention strategies, with a focus upon 
the after school period, holds considerable promise for the promotion of physical 
activity in young people. 
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Chapter 1 
Introduction 
A physically active lifestyle protects against chronic disease morbidity and mortality, 
and a lack of adequate activity represents a public health burden at all ages [1]. There 
is growing concern that many young people live sedentary lifestyles, and that 
opportunities to engage in physical activity are being limited by the increased 
availability of sedentary behaviours, particularly those relating to screen-based or 
electronic media [2]. Research presented in this thesis furthers scientific 
understanding of this important issue. This thesis, and the studies presented herein, is 
best understood within the behavioural epidemiology framework [3]. Here, the focus 
is upon physical activity, sedentary behaviour and health in young people, though this 
framework could be applied equally to other health behaviours, such as smoking or 
drinking alcohol. The behavioural epidemiology framework provides a means of 
organising the spectrum of observational and experimental research conducted in this 
field, locating individual studies in a broader context and highlighting their 
contribution to the literature. The five phases of the framework are presented in 
Figure 1.1. 
Each phase of research builds upon previous phases. For example, interventions 
delivered in phase four target modifiable correlates of physical activity or sedentary 
behaviour in key population groups, as identified in phase three. There is also scope 
for interactions and non-linear sequencing, such that evidence from phase one may 
directly influence policy-making at phase four and advancements in the tools used to 
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measure behaviour (phase two) may further understanding of associations with health 
outcomes (phase one). 
1. Establish 
links between 
behaviour and 
health 
.. 
c···.·t .•. 
2. Measure 
behaviour 
3. Determinants 
or 
correlates 
• 4.lnterventlons • 
..••... « ...••....••..•.•.. 
,V 
Figure 1.1 Five phases ofthe behavioural epidemiology framework 
5. Translation 
Into practice 
Studies presented in this thesis focus predominantly upon phases three and four of the 
behavioural epidemiology framework. Whilst none of the studies address directly 
issues of measurement (phase 2), its importance is acknowledged in discussion of 
findings and implications throughout. Evidence from phase one, describing the 
linkages between physical activity, sedentary behaviour and health in young people is 
presented below. 
1.1 Physical activity and health 
The case for promoting physical activity in youth is based upon a growing body of 
literature linking activity with immediate and long-term salutary effects. A 
conceptual model for understanding the influence of physical activity (or sedentary 
behaviour) on health in young people is presented in Figure 1.2 [4]. Nine potential 
pathways of effect are proposed, though evidence in support of them all is not 
available. Discussion is restricted to the links between physical activity and health 
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outcomes during childhood (pathways C and D) and links between physical activity in 
childhood and physical activity in adulthood (pathway A). 
Physical activity in 
childhood 
Physical activitY in 
adulthood 
o 
MorbiditY in childhood 
:SI" .~ 
Figure 1.2 The association between physical activity and health in young people: 
possible pathways (Adapted from Hallal et al 2006) 
The rising prevalence of overweight and obesity in youth has received considerable 
attention in the scientific community and popular press [5-9]. Figures from the UK 
Department of Health indicate that the prevalence of obesity in youth aged 2-15 years 
increased from 10.9% to 18.0% in boys and from 12.0% to 18.1% in girls between 
1995 and 2005 [10]. Similar patterns have been observed in other developed and 
developing countries [8], though increases may have begun to plateau [11, 12]. 
Obesity during childhood and adolescence is associated with numerous health 
detriments [13, 14], including increased risk of type 2 diabetes [15], and is predictive 
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of adult obesity [16]. Reduced participation in physical activity and increases in 
sedentary behaviour have been implicated as potential causal influences in the current 
obesity epidemic [17]. Obesity frequently serves as a mediating variable between 
physical activity and other risk factors, indicating that weight status is central to the 
health protective influence of physical activity. There is evidence from cross-
sectional and prospective studies of an inverse association between childhood 
physical activity and weight status in childhood / adolescence or adulthood, though 
there is inconsistency across studies and the magnitude of the association tends to be 
small [18-20]. Moreover, observational studies are limited in their capacity to 
establish causal associations, thus experimental studies are necessary to examine 
whether the association between activity and weight status is causal in nature. 
Comparatively few experimental trails exploring the role of physical activity in the 
prevention [21, 22] or management [23, 24] of overweight I obesity in youth are 
available. Overall, the evidence indicates that physical activity does have a role to 
play in the prevention and management of overweight and obesity in young people, 
though many studies are methodologically flawed and it is not always possible to 
determine the independent effects of activity and nutritional modification. To 
strengthen the evidence base, further research is needed to clarify the type and dosage 
of activity required to prevent weight gain or promote weight loss in young people 
and to examine factors that may moderate the association, such as socio-economic 
status. 
Observational studies have reported that physical activity is positively associated with 
insulin sensitivity [25] and inversely associated with insulin resistance [26] in young 
people, and thus may protect against the development of type 2 diabetes. However, 
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these studies have relied upon self-reported levels of physical activity, which may be 
limited in young people [27], and have utilised cross-sectional designs that are not 
suitable for identifYing the temporal sequence of associations between exposure and 
outcome. In adults, experimental studies have demonstrated that physical activity, 
combined with other lifestyle intervention strategies, is effective in reducing incidence 
of type 2 diabetes [28]. Based upon this evidence there is good reason to believe that 
physical activity may help in the prevention of type 2 diabetes in young people, 
though further evidence from intervention trials targeted specifically at this population 
are required. 
Establishing an association between physical activity and CVD in young people is 
challenging because CVD does not usually occur until adulthood [29]. However, 
some evidence is available linking higher levels of activity in youth with improved 
CVD risk factors, including insulin resistance, triglycerides and systolic blood 
pressure. For example, data from the European Youth Heart Study indicates that the 
most active children had improved clustered CVD risk factor profiles compared to 
less active groups [30]. It is valuable to note that the association observed in this 
study occurred in all children, regardless of weight status, suggesting that physical 
activity may be independently associated with CVD risk. It should be acknowledged, 
however, that studies of risk factors are limited because they may not always be 
predictive of disease outcome. Thus, the current evidence indicates that there is an 
association between CVD risk factors and physical activity in young people, but 
relatively few studies have examined this issue to date and much of the available 
evidence is observational in nature. 
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Physical activity has also been associated with other important health outcomes. In 
intervention trials, weight bearing physical activity has been shown to be effective in 
increasing bone mineral density in children and adolescents [31]. Evidence also links 
physical activity with psychological outcomes in youth, including reduced symptoms 
of depression [32] and anxiety [33], and improvements in self-esteem and cognitive 
functioning [34]. In summary, a growing body of literature indicates that physical 
activity is associated with improvements in various physical and psychological health 
parameters in youth. However, much of this evidence is drawn from observational 
research and effects are generally smaller in magnitude than has been observed in 
adults. Therefore, the greatest gains in public health are likely to accrue when activity 
patterns are maintained throughout childhood and adolescence into adulthood, where 
the health benefits of activity are well documented [35,36]. 
Stability of behavioural patterns, or the extent to which individuals maintain their rank 
within a group over time, is known as tracking. Prospective studies indicate that 
physical activity tracks moderately within childhood and from childhood to 
adolescence [4, 37]. Activity patterns may also track from childhood into adulthood, 
but associations tend to be small to moderate in magnitude [38, 39]. It should be 
noted that physical activity in adulthood is influenced by numerous demographic, 
environmental and psycho-social variables [40], not only childhood activity patterns, 
therefore it is unsurprising that the tracking effect is relatively small. A further issue 
that may account for the limited tracking observed is weaknesses in the tools used to 
assess physical activity. Few tracking studies, for example, have utilised objective 
methods of assessment. In addition, the level of detail obtained, in terms of 
frequency, intensity and duration, weekday versus weekend patterns or leisure-time 
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versus total physical activity varies greatly between studies, limiting the extent to 
which research findings may be synthesised. Stronger associations between child and 
adult activity levels are found when the quality of the physical activity experience in 
childhood, rather than simply the quantity, is taken into account [41]. Finally, a 
number of studies have shown that physical inactivity (failure to meet physical 
activity guidelines) and certain sedentary behaviours (TV viewing) track across the 
lifespan and may be more stable over time than physical activity [42-44], reinforcing 
the case that efforts to promote an active lifestyle should be initiated early in life and 
that it may be appropriate also to devise interventions to limit sedentary behaviour in 
this age group, as discussed in section 1.2. 
1.2 Physical activity participation 
Informed by the evidence described above and expert opinion, government policy 
documents outline the quantity of physical activity required to benefit health [36]. In 
the UK, it is recommended that young people should achieve a total of at least 60 
minutes of at least moderate-intensity physical activity each day [45]. Data from the 
Health Survey for England, indicating the number of children and adolescents 
achieving the recommended quantity of physical activity, are presented in Figure 1.3. 
As shown, a high proportion of young people are physically active at the 
recommended level, but approximately 30% of boys and 40% of girls are 
insufficiently active to benefit health. In addition, there is an age related decline in 
activity levels, particularly amongst girls from the age of 10 years onwards. A similar 
trend has been observed in other countries [46,47]. For this reason, adolescents have 
been identified as a group that potentially are at risk of low activity levels and should 
be targeted in research and intervention progranunes. 
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Figure 1.3 Percentage of children in England meeting the physical activity guideline. 
Data from the Health Survey for England (2002) 
It is worthwhile to note that national surveillance data are based upon self-reported 
activity levels, which may be limited when used with young people [27]. A recent 
study comparing accelerometer assessment with self-reported activity based upon the 
Health Survey for England, found that the questionnaire resulted in significant over-
estimation [48]. Riddoch et al [49] report that only 5.1 % of boys and 0.4% of girls 
aged 11 years achieved the recommended 60 minutes of moderate to vigorous 
intensity physical activity every day, as measured by accelerometry. Challenges in 
the collection, interpretation and analysis of accelerometer data in young people 
warrant a degree of caution when considering such findings [50, 51]. Nonetheless, it 
would appear that the true prevalence of young people meeting physical activity 
guidelines in this country may be substantially lower than previously thought, 
indicating that research which contributes to increasing activity levels in this 
population is a public health priority. 
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1.3 Sedentary behaviour and health 
Before discussing the health outcomes associated with sedentary behaviour, it is 
appropriate to clarify what is meant by the term and provide a historical context of 
sedentary behaviour research. The word sedentary most likely derives from the Latin 
'sedentarius', meaning 'to sit' or 'remain in one place'. Thus, sedentary behaviour 
refers to a group of activities that occur predominantly whilst seated or lying down, 
such as reading, doing homework, travelling by car, or watching television. 
Operationally, sedentary behaviour includes activities that involve energy expenditure 
at the level of 1.0 - 1.5 metabolic equivalent units (METS) [52]. 
For the majority of our evolutionary history, Homo sapiens have lived a hunter-
gatherer existence, which required high levels of physical activity for acquiring food, 
water and shelter. Advances in agriculture and technology, occurring over the past 
10000 years or so (a relatively short period in evolutionary terms), has resulted in a 
significant shift in the human energy balance profile. In many developed countries 
today, these advancements, in addition to social and economic influences, have served 
to engineer physical activity almost completely out of everyday life. This shift is 
often characterised in the popular media by way of the timeline presented in Figure 
1.4. 
Figure 1.4 Popular representation of the evolution of Homo sapiens. 
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The 'Physical Activity Transition' (Figure 1.5) is a conceptual model that outlines 
potential causes and consequences of reductions in physical activity associated with 
the shift from traditional ways of living to the current post-industrial lifestyle evident 
in many developed countries [53]. Key features of the model include the transition 
from labour-intensive to more sedentary occupations, the emergence of motorised 
forms of transportation, and an increase in leisure-time and sedentary leisure 
opportunities. The model is valuable because it highlights potential drivers of the 
physical activity transition, such as urbanisation and changes to the built environment; 
processes that can be monitored in developing nations to examine their influence on 
activity levels. In addition, it demonstrates that reductions in physical activity have 
occurred across numerous domains, indicating that in order to fully understand the 
nature of sedentary behaviour it is necessary to examine its place within work, 
transport and leisure patterns. 
I!' Economic growth • Urbanization 
:U , Built environment conducive 
• • Proliferation of mechanized 1'8 to motorized transport lobar-saving devices elL 
oS Lower perceived safety of • • Changes in social climate 
environment '. 
.. _--------.. ----------------------------- ----------------------------------------------- .. 
Traditional Llfesnle Modern Western Llfesnle 
• lobor-intensive occupations .. sedentary service-oriented 
~ common occupations common 
.~ e 
• walking most common form of I .. " I > • door-ta-door motorized transport ~:€ transportation predominates 
.. I! • little leisure time Qvailable • more leisure time, dominated by sedentary pursuits 
.0: .. _-_.----_ ... -. -------.---- ------.-----.- ... __ ._--_._-------_._-_._-_ ... _---_ ... __ ._---_ ..... 
... I I 
• substantial moderate-intensily activily 
• substantiallow-intensily activily 
• vigorous activily occasionally required 
• vigorous activily rarely required 
l.l i 
.o:l! 
.. ! obesily, hypertension, coronary artery me> higher mortalily rates and lower life If disease, stroke, type: 2 diabetes, cancer, expectancy 
oS and other chronic diseases 
Figure 1.5 Model of contributing factors and health outcomes associated with the 
physical activity transition (Reproduced from Katzmarzyk and Mason 2009) 
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Indications that prolonged periods of sitting may be detrimental to health were evident 
in some of the earliest epidemiological research in this field. Broadly regarded as the 
birthplace of physical activity and health epidemiology, a series of studies by Jeremy 
Morris in the 1950's identified higher rates of cardiovascular events in occupationally 
sedentary bus drivers and mail sorters compared with more active bus conductors and 
postal delivery workers [54, 55]. The focus of these early studies was on the health 
consequences of inactivity, especially time spent sitting in the occupational setting. 
Over the proceeding decades, a number of large-scale epidemiological studies 
identified beneficial effects of physical activity or physical fitness on morbidity and 
mortality, which together form the foundation of current understanding and physical 
activity guidelines [56-59]. In such studies, it was common to define sedentary by 
means of activity absence, rather than using data on actual measured sedentary 
behaviour. Thus, groups labelled as sedentary often comprised persons who failed to 
meet a predefined level of moderate or vigorous physical activity and therefore could 
not be classified as 'active' or 'very active'. The definition of 'sedentary' and 
'sedentary behaviour' has since evolved to acknowledge that sedentary behaviours are 
not simply the other side of the physical activity coin but a distinct class of 
behaviours, characterised by low energy expenditure, that are worthy of study in their 
own right [52, 60, 61]. 
Sedentary behaviour research has expanded rapidly in recent years. To illustrate the 
point, literature searches for 'sedentary' in the article title were performed for each 
year from 1990 - 2009, using Pubmed. The number of search 'hits' returned for each 
year is presented in Figure 1.6. 
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Figure 1.6 Growth in sedentary behaviour research since 1990, as indicated by paper 
titles. 
As shown, there has been an approximately 5-fold increase in the number of journal 
articles published on this subject since 1990. Despite this growth in interest, 
understanding of the dimensions, determinants and health outcomes of sedentary 
behaviour is still lacking, prompting numerous calls in the literature for further work 
in this area [62-65]. In addition, there is a need to broaden the scope of sedentary 
behaviour research, which to date has focused almost exclusively upon TV viewing or 
other screen-based media such as computer use or video game play. Clearly, these 
behaviours are of interest due to their pervasive presence in the home environment 
[66] and given that they account for a considerable proportion of discretionary time 
use in young people [67, 68]. However, this approach fails to acknowledge the array 
of sedentary behaviours that young people engage in, and thus narrows our 
understanding of exactly what a sedentary lifestyle entails [61, 67, 69, 70]. A key 
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challenge for researchers in the field is to develop valid and reliable tools that capture 
the diversity of sedentary behaviour engaged in by young people [71]. 
Perhaps the most widely studied issue within sedentary behaviour research is the 
association between TV viewing and weight outcomes in young people. TV viewing 
has been widely implicated in the increasing prevalence of obesity in youth [17, 72-
74] and various mechanisms through which this effect may occur have been proposed 
[75]. Review level evidence generally supports the contention that TV viewing is 
positively associated with overweight or obesity in young people, but the magnitude 
of effect appears to be small, evidence from longitudinal and experimental research is 
lacking and potential moderators of the relationship (e.g. age, socio-economic status) 
are not well understood [76, 77]. In addition, and perhaps most crucially, there are 
notable limitations in the methods currently employed to measure TV viewing in 
children and adolescents, with few such measures having demonstrated validity and 
reliability [78]. In view of these limitations, it is not appropriate to make definitive 
statements regarding the influence of TV viewing on weight status in young people. 
For other screen-based media, such as video game play or computer use, cross-
sectional evidence indicates no or weak associations with weight status in youth, 
though more research is required [76, 77]. 
In recent years, a small number of studies have reported specific health outcomes 
associated with time spent sitting, with effects often being independent of 
participation in physical activity. This new paradigm of scientific enquiry, termed 
'inactivity physiology', has identified mechanisms through which sitting may be 
detrimental to cardiovascular and metabolic health that are distinct from the biologic 
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bases of exercising [79, 80]. To date, much of this work has been conducted with 
adults [81, 82], but some evidence is available for young people. TV viewing was 
found to be associated with clustered metabolic risk in a large sample of European 
children and adolescents, though the relationship was attenuated when adiposity was 
included in regression models [19]. In a study of Australian adolescents, >2 hours per 
day of small-screen recreation (TV viewing, using a computer and playing video 
games) was associated with elevated insulin and insulin resistance (Homa-IR) in boys 
but not girls, after adjustment for BMI, fitness and dietary variables [83]. These 
preliminary data indicate that screen-based media use may pose a risk to health in 
young people, independent of physical activity, though further evidence is required. It 
should be noted that current research has focused upon sedentary behaviour of young 
people occurring during leisure-time, yet this may under-estimate potential deleterious 
health effects because young people spend considerable time seated during other 
times of day, such as at school or in motorised transport. As has been applied in 
studies with adults, total sitting time, representing time engaged in all sedentary 
behaviours across the day, may be an appropriate exposure variable for assessment of 
health-related outcomes. 
1.4 Sedentary behaviour participation 
In light of this emerging evidence, and data indicating that a significant proportion of 
youth are insufficiently active to benefit health, some countries have devised 
guidelines about the time young people should spend in sedentary behaviour. 
Although not formally endorsed by the US government, perhaps the most widely 
acknowledged recommendation comes from the American Academy of Pediatrics 
(AAP [84]). The AAP recommends that parents limit children's total entertainment 
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media time to no more than 2 hours of quality programming per day and discourage 
TV viewing for children younger than 2 years. Rather than specifying an upper limit 
for what may constitute an 'acceptable' amount of sedentary behaviour, the Canadian 
government advocate a general reduction in the time spent in specific activities [85, 
86]. In Health Canada, it is recommended that physically inactive children decrease 
the time they spend on TV, playing computer games, and surfing the internet by at 
least 30 minutes per day. Over several months, it is proposed that young people 
should aim to decrease by 90 minutes per day the amount of time spent on non-active 
pursuits such as watching videos and sitting at a computer. Currently, there is no 
sedentary behaviour guideline for young people in the UK. 
Estimates of the amount of time young people spend in sedentary behaviours vary 
considerably, and few studies have attempted to quantify time spent in behaviours 
other than screen-based media. A recent review concluded that young people watch 
on average 2.2 hours of TV per day, and spend an additional 40 minutes playing 
computer games and 34 minutes using a computer [87]. With reference to the AAP 
guidelines, the majority of young people (66%) may be considered low users of TV, 
viewing less than 2 hours per day. However, a significant minority of young people 
(28%), particularly boys, exceed 4 hours of TV viewing per day. Due to the greater 
amount of discretionary time, TV viewing and computer use is generally greater at the 
weekend compared with weekdays. 
Few data are available describing the time young people spend in other forms of 
sedentary behaviour, and comparisons between studies are limited by differences in 
measurement and analysis. Discretionary time sedentary behaviour was assessed in a 
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large sample of Australian adolescents aged 11-15 years [67], findings from which are 
summarised in Figure 1.7. 
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Figure 1.7 Median hours per week engaged in various sedentary behaviours in boys 
and girls in grades 6, 8, and 10. (Reproduced from Hardy et al 2006)*. 
Boys reported 2.5 - 6.0 hours / week in educational activities, 1.0 - 3.0 hours / week 
in motorised transport, 0.9 - 4.1 hours / week in social activities, and 2.7 - 3.7 hours / 
week in cultural activities. For girls, 3.0 - 7.0 hours / week was reported in 
educational activities, 1.3 - 3.0 hours / week in motorised travel, 2.0 - 6.0 hours / 
week in social activities, and 3.3 - 5.3 hours / week in cultural activities. Overall, 
time in each sedentary behaviour category increased with age, except for cultural 
activities, which decreased. Time in a broad range of sedentary behaviours was 
assessed in a sample of Scottish adolescents aged 12 - 16 years, using ecological 
momentary assessment diaries [69]. A summary table of findings for boys and girls 
on weekdays and at weekends is presented in Figure 1.8. 
* Small·screen recreation = watching TV, watching videos/DVDs, using a computer for fun; Education = using a computer 
for homework, doing homework not on a computer, out-of-school hours tutoring; Travel = motorised travel (bus/car/taxi); 
Cultural activities = reading for fun, doing hobbies, playing a musical instrument; Social activities = Sitting around (chatting 
with friends, using the telephone, hanging Qut), attending religious ceremonies. 
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Beha~or Boys Girls 
WcekcLly(n·38S) Weekend (n.3S3) Weekday (n·606) Weekend (n·S67) 
Mean Confidence Mean Confidence Mean Confidence Mean Confidence 
interv~ interval interval interval 
lower Upper lower Upper lower Upper Lower Upper 
Motor~cl transport 25.9 19.7 32.1 45.0 225 675 30.5 27.7 3J3 52.5 425 625 
Ao:ive transport 275 20.9 34.0 18.9 10.6 271 324 27.1 37.7 21.6 171 26.0 
Waoching telev~ion 118.5 1022 134.7 168.1 133.5 2027 111.9 101.6 122.3 149.5 118.9 1801 
Using cl computer 127 8.5 16.9 22.0 4D 39.9 16.2 11.2 212 18.8 120 25.7 
Aaying computer/video games 273 19.8 34.9 57.9 412 7~5 3.6 1.5 5.6 6.1 25 9.6 
Sitting and talking 16.2 12.7 19.7 42.1 282 56.1 30.3 23.3 37.4 68.9 55.8 82.0 
Shopping/hanging out in town 21.7 15.8 27.6 68.3 57.6 79.0 26.4 223 30.4 852 59.8 110.7 
Listening to music 12.3 4.7 19.9 12.0 7.8 16.1 16.3 129 19.6 24.9 19.6 302 
Using the telephone 4.4 2.0 6.9 5.1 1.6 8.6 14.2 6.6 m 16.7 85 24.9 
Coing homework 32.3 25.1 39.6 18.1 6.6 29.6 45.3 29.7 60.9 36.4 14.4 58.4 
Reading 8.6 6.1 11.1 45 2D 7.1 10.3 62 14.4 12.8 ~7 17.0 
Beha~or~ hobbies 24.1 17.1 31.1 565 41.9 7ID 13.2 9.6 16.8 4~1 283 60.0 
Cognitive hobbies J.4 -0.3 7.2 2.4 -02 5.0 25 n3 4.6 ~3 n7 15.8 
Un~ru:tured play 4.8 26 7.0 62 I~ 10.6 4.8 -0.9 10.5 3.4 1.9 4.9 
Coing chores 11.0 -2.3 243 19.3 03 38.3 9.1 7.2 10.9 18.8 11.2 26.5 
Paid wail< 10.4 1.6 192 26.0 1.2 50.8 4.9 3.0 6.8 233 10.6 36.0 
Sitting doing nothing 0.8 0.3 1.4 I~ 03 3.4 IJ 0.7 1.9 23 1.1 3.4 
Spons and exerose 34.0 27.1 40~ 725 382 106.9 22.1 11.5 32.7 25~ 14.0 37.7 
Figure 1.8 Mean minutes per day and 95% confidence intervals for all sedentary 
behaviours for boys and girls (Reproduced from Biddle et al 2009). 
As shown in Figure 1.8, adolescents engaged in a variety of sedentary behaviours 
during discretionary time, including doing homework, travelling using motorised 
transport, sitting and talking and shopping I hanging out in town, which together 
account for a considerable proportion of time use. Further work is needed to quantify 
the time young people spend in sedentary behaviour, and little is currently known 
about differences by age, gender, socio-economic status or ethnicity. However, from 
the limited data that are available, it appears that the most commonly used approach 
for the study of sedentary behaviour, which has been to focus exclusively on screen-
based media, may be inadequate as it fails to capture the diversity of sedentary 
behaviours young people engage in and may not be an accurate marker of overall 
sedentary time. 
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1.5 The relationship between physical activity and sedentary behaviour 
There has long been concern about the impact of sedentary behaviours, most 
frequently TV viewing, on young people. Beginning in the 1950's, and continuing 
today, researchers from various perspectives have examined TV's influence on other 
activities, including homework, socialising, play, and physical activity [88, 89]. 
Frequently, the relationship has been conceptualised in terms of a 'displacement'. 
The displacement hypothesis asserts that time spent TV viewing is directly and 
inversely related to time spent in other, possibly active, behaviours [75, 90]. Despite 
its intuitive appeal, evidence in support of the displacement hypothesis for TV 
viewing and physical activity has been mixed. Findings of negative [91], null [19] 
and positive [92] associations between TV viewing and physical activity have been 
reported in the literature. In a recent meta-analysis, the sample weighted fully 
corrected effect sizes between TV viewing and physical activity and video / computer 
game use and physical activity were -0.129 and -0.141 respectively, indicating a small 
negative association in both cases [76]. The authors concluded that, whilst 
associations were statistically significant, they were unlikely to be clinically relevant 
due to the small magnitude of the association. Other reviews also support the 
contention that TV viewing and computer use do not appear to displace physical 
activity in young people [77, 93]. 
Overall, the evidence indicates that media-based sedentary behaviours and physical 
activity are largely independent, suggesting that for most young people there is time 
to engage in both of these behaviours. However, most studies of this issue have 
tended to aggregate time-use patterns across the whole day, meaning that the temporal 
contexts of behaviours are lost and trends of association during specific periods may 
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be masked or cancelled out. This is of interest because sedentary and active 
behaviours may compete for time during particular periods of the day but be relatively 
independent at other times. For example, after a certain time in the evening, 
opportunities for young people to be active are limited because parents may impose 
curfews, facilities may be closed or it may be too dark to play outside. Thus, it is 
unlikely that participation in sedentary behaviours will displace physical activity 
during these hours. However, physical activity and sedentary behaviours may be in 
direct competition during discretionary time earlier in the day, such as after school, or 
at weekends. To obtain a more complete understanding of the interactions between 
sedentary and physically active behaviours, it may be necessary to examine the 
relationship across segments of the day. 
1.6 Temporal patterning of physical activity and sedentary behaviour 
A considerable body of research has sought to identify factors that influence 
participation in physical activity, and there is growing interest in how patterns of 
sedentary behaviour may be mooified. However, an issue that has received relatively 
little attention to date is the patteming and distribution of sedentary and physically 
active behaviours across the day (temporality). It is self-evident to suggest that young 
people do different things at different times of day, shaped in part by necessary 
attendance at school and parental rules that may limit behaviour in the evening. 
Understanding when young people are most likely to engage in certain types of 
behaviour may enable the development oftime-targeted intervention strategies. 
The temporal pattern of participation in sports / exercise and selected sedentary 
behaviours in a large sample of UK adolescents, adapted from Biddle et al (2009) 
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[94], is illustrated in Figures 1.9 and 1.1 O. The figures indicate that sports / exercise 
and technology-based sedentary behaviours (TV viewing, computer use, video game 
play) are not distributed evenly across the day. For example, participation in sports / 
exercise was infrequent in the morning before school and peaked between 19.00h and 
20.00h in the evening. TV viewing, by contrast, showed two clear peaks in 
participation; the first occurred at about 18.00h and the second at about 22.00h, later 
in the evening. Two main points of interest emerge from this data. Firstly, the social 
and environmental contexts that surround sedentary and physically active behaviours 
will vary according to the time of day behaviours occur. Secondly, sedentary and 
active behaviours exhibit contrasting temporal patterns, suggesting that during 
different periods in the day physical activity and sedentary behaviours may be 
relatively independent or compete for time directly. 
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Figure 1.9 Occurrences of technology-based sedentary behaviours and sports I 
exercise by boys on weekday (Reproduced from Biddle et aI, 2009). 
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exercise by girls on weekdays (Reproduced from Biddle et aI, 2009). 
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From the perspective of intervention design, knowledge of temporal patteming and 
time-specific associations between sedentary and active behaviours can be used to 
determine the most appropriate times to intervene and point toward potential 
intervention strategies. 
1.7 After school: Critical hours 
The behaviour of young people during the hours immediately after school has been 
studied from a variety of perspectives. For example, in studies of juvenile 
delinquency, evidence indicates that after school is when young people are at greatest 
risk of crime participation or victimisation [95]. Many young people are without 
adult supervision for some period of time after school, which has been associated with 
risk behaviours such as smoking, unprotected sex and drug use [96]. For this reason, 
the period after school has been termed 'critical hours' [97], reflecting a belief that 
this time of day holds particular significance for health behaviours in young people. 
A small number of studies have reported physical activity patterns across segments of 
the day, and findings suggest that after school is a potentially important period. For 
example, Tudor-Locke et al [98] found that approximately half of daily pedometer-
assessed physical activity occurred between the end of school and bedtime (exact 
times not specified) in sixth-grade children. Time in moderate to vigorous physical 
activity was higher after school (dismissal-18.00h) than in any other period of the day 
(before school, during school, evening) in US 5th grade children [99]. Parent reported 
physical activity between 15.30h - l7.30h was found to be positively associated (r= 
.75, p<.05) with 3-day accelerometer-assessed activity in children aged 6 to 9 years, 
indicating that activity during this period may be predictive of overall activity patterns 
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[lOO]. This sentiment was echoed by Mota el al [101] who concluded that the time 
after school appears to be a critical period that defines youth propensity for physical 
activity. 
Sedentary and physically active behaviours may compete for time in the hours 
immediately after school. Hager [102], for example, reported a moderate inverse 
association (-.30) between TV viewing and accelerometer assessed physical activity 
in boys, but not girls, between 15.00h - 18.30h. Similarly, Hohepa et al [103] report 
that compared with participants who watched less than I hour of TV, those who 
watched more than one hour were less likely to be active after school, and those who 
watched 4 or more hours of TV were half as likely to be active after school. It should 
be noted that no definition of • after school' was provided in this study, thus the exact 
timing and duration of the period examined is unclear. Whilst further evidence is 
required, the lavailable data indicate that sedentary and active behaviours may 
displace one another in the after school period, and that the magnitude of this 
association may be greater than has been observed when examining whole-day 
behaviour patterns. There are currently no published studies reporting sedentary 
behaviours other than TV viewing or computer use after school, and thus associations 
between other sedentary behaviours (such as homework, motorised travel, or hanging-
out with friends) and physical activity during these hours are not known. Further 
work to describe the sedentary and physically active behaviours of young people after 
school, and examine associations between behaviours, is warranted. 
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1.8 Aim and overview of thesis 
The aim of this thesis is to further understanding of physical activity and sedentary 
behaviour in adolescents, adopting a time-targeted approach to explore in detail 
behaviour patterns during the hours immediately after school. Informed by cross-
sectional research and a systematic review of the literature, the thesis concludes with a 
pilot intervention to reduce sedentary behaviour and increase physical activity in 
adolescents after school. 
Chapter 2 of this thesis is an exploratory investigation of the behaviour patterns of 
adolescents after school, utilising data from Project STIL, a large cross-sectional 
study of adolescents' lifestyles in the UK. Whilst previous studies have indicated that 
after school may be a critical period for physical activity in young people, at the time 
this investigation commenced there were no published studies that focused 
exclusively upon these hours. This study is unique in that it examined specifically 
behaviours occurring in the three hours immediately after school (l5.30h - IS.30h). 
The aims of Chapter 2 were to investigate physical activity and sedentary behaviours 
after school, examine the contribution of behaviours during this period relative to total 
leisure-time behaviour, and explore gender differences in behaviour during these 
hours. 
Chapter 3 comprises two original studies that build upon findings of chapter 2 to 
further understanding of adolescents behaviour patterns after school. Data were 
obtained using self-report and objective techniques that were time-stamped and highly 
precise, to provide a detailed account of behaviour patterns during these hours. The 
aim of part one in chapter 3 (3.1) was to describe physical activity and sedentary 
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behaviours between IS.30h - l8.30h, explore relationships between behaviours and 
examine the association of family structure with active and sedentary behaviours at 
this time. The second part of chapter 3 (3.2) described the social and environmental 
(location) contexts of sedentary and physically active behaviours after school. 
Findings from these studies provided unique insight into behaviour patterns, 
interactions between behaviours and the contexts surrounding behaviour during the 
after school period, which together contributed to the development of the intervention 
described in chapter 5. 
Findings from Chapters 2 and 3 indicated that physical activity in the after school 
period contributed significantly to overall activity patterns, yet most time during these 
hours is spent in sedentary behaviours. Therefore, the development and 
implementation of a time-targeted intervention to reduce sedentary behaviour and 
increase physical activity after school appears warranted. Chapter 4 is a systematic 
review of interventions to increase physical activity in young people located in the 
after school setting, conducted to inform intervention design. 
The concluding study of this thesis is a pilot, family-based randomised controlled trial 
(RCT) to reduce screen time and increase physical activity in adolescents after school, 
presented in Chapter 5. Evaluation of the intervention emphasised process measures, 
including feasibility and acceptability, in addition to assessing its effectiveness in 
modifying behaviour. 
The studies presented in this thesis are the original work of the author and have been 
disseminated to the academic community through conference presentations and peer-
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reviewed publications. See 'Publications and presentations arising from this thesis' 
for details. 
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Chapter 2 
Critical hours: Physical activity and sedentary behaviour of adolescents 
after school) 
2.1 Abstract 
This study examined the physical activity and sedentary behaviour patterns of 
adolescents between 15.30h and 18.30h. The sample was 1484 (Boys n=561; Girls 
n=923) adolescents recruited through schools in the UK. Data collection was by 
ecological momentary assessment diary. Analysed behaviours included physical 
activity, technology-based sedentary behaviours (TV viewing, computer use, video 
game play), social sedentary behaviours (Using the telephone, sitting and talking, 
shopping / hanging-out) and homework. Boys and girls reported 21 and 19 minutes 
of physical activity and 24 and 26 minutes of homework respectively during this 
period. Technology-based sedentary behaviour (TV viewing, computer and video 
game use) was significantly higher in boys than girls (Boys = 50 mins; Girls = 35 
mins; p<0.05). The most prevalent behaviours after school are technology-based 
sedentary behaviour, homework and physical activity. Prolonged engagement in 
technology-based sedentary behaviours may displace physical activity in girls, whilst 
use of motorised transport may inhibit physical activity in boys. During these hours, 
engagement in physical activity does not appear to displace time spent doing 
homework. 
1 This study was presented in poster fonn at the 6'" Annual Conference of the International Society for 
Behavioural Nutrition and Physical Activity (ISBNPA) in Oslo, June 2007. The study is published: 
Atkin, A.J., Gorely, T., Biddle, S.1.H., Marshall, S.1., Cameron, N. Critical hours: Physical activity and 
sedentary behaviour of adolescents after school. Pediatric Exercise Science, 2008, 20, 4, 446-456. (See 
Appendix 8.1) 
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2.2 Introduction 
Physical inactivity is a leading cause of morbidity [104] and public health burden at 
all ages [1]. Despite this, approximately 30% of boys and 40% of girls in the UK fail 
to meet current physical activity guidelines [10]. The increasing prevalence of 
overweight and obesity in young people has been attributed, in part, to reduced 
physical activity and increased involvement in sedentary pursuits [17, 105]. Efforts to 
reduce the amount of time young people spend inactive is warranted because 
sedentary behaviours may, in comparison to physical activity, be more reinforcing 
[106] and 'track' into adulthood [44] more readily. 
In previous research, a common approach to the study of sedentary behaviour has 
been to focus on highly visible and prevalent activities, such as television viewing or 
use of other screen-based media [107, 108]. Whilst investigating single behaviours is 
of value, it does not provide insight into patterns of behaviour and fails to capture the 
diversity and variability in young people's sedentary behaviour [61]. By studying 
multiple sedentary behaviours, researchers are able to develop a more complete 
understanding of young people's inactivity patterns, identify congruencies between 
behaviours and examine their unique and combined affects upon health. 
Researchers first noted that the after school hours may be of particular importance in 
the behaviour of young people when exploring patterns of juvenile delinquency across 
the day. Evidence indicates that youth crime peaks at around 15.00h, and that the 
hours between IS.00h and 18.00h are when young people are at greatest risk of crime 
participation or victimization [95]. The term 'critical hours' was coined to describe 
this phenomenon and highlight the need for intervention to reduce anti-social 
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behaviour during this time period [97]. In this paper we examine whether the notion 
of 'critical hours' may be applied to the study of youth physical activity and sedentary 
behaviour. 
Within a behavioural epidemiological framework [3], research into the correlates of 
physical activity and sedentary behaviour serves to identify target groups for 
intervention and modifiable factors that should be manipulated in intervention 
programmes. It is also helpful to understand the pattern and distribution of behaviour 
across the day, in order to indicate the most appropriate times to intervene. In 
reviewing the correlates literature, Sallis et al. [93] reported that sedentary behaviour 
after school was inversely related to adolescent physical activity. Studying behaviour 
after school is appropriate, because during these hours adolescents have discretion as 
to how they use their time, freed from the constraints of school and parental curfews 
that may limit behaviour later in the evening. In addition, numerous studies have 
shown that a substantial proportion of young people's daily physical activity occurs 
outside of school hours [98, 101,102]. Tudor-Locke et al. (24) found that almost half 
of total daily steps taken by sixth-grade children were attributable to after school 
activities. Similarly, Hager [102] reported that approximately one-third of daily 
weekday physical activity among 10-year-old boys and girls occurred between 15.00h 
and 18.30h. Gender differences may exist in the physical activity patterns of young 
people after school. Mota et al. [101] report higher proportions of daily physical 
activity during the morning and early afternoon period for girls, whilst boys were 
more active in the late afternoon and evening. Studies examining the prevalence of 
sedentary behaviours during the after school period are lacking. 
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The purposes of the current study, therefore, were to investigate (1) the physical 
activity and sedentary behaviours of adolescents during the three hours immediately 
after school, (2) the contribution of the time spent engaged in different behaviours 
during these hours relative to total leisure time behaviour, and (3) differences between 
boys and girls in how they spend their time during this period. 
2.3 Method 
Sampling design 
Data were from Project STIL (Sedentary Teenagers and Inactive Lifestyles), a large 
national study of adolescent lifestyles in the United Kingdom, the methodology for 
which has been reported in detail by Gorely et al. [109]. Briefly, sampling took place 
between 2001 and 2003 in 15 regions stratified across England, Northern Ireland, 
Scotland, and Wales. Schools were randomly sampled from the largest Local 
Education Authority (LEA) in each region, stratified by the ratio of government 
funded ("secondary") schools to fee-paying ("independent") schools in that LEA. To 
control for seasonal variation in behaviour, sampling occurred at all schools in two 
waves, 6 months apart (wave 1 predominantly March-May and wave 2 September-
November). Sampling procedures were designed to ensure that separate students 
were sampled in each wave. At each school, a study co-ordinator randomly sampled 
one class from each of three year groups: Year 9 (13-14 years old), Year 10 (14-15 
years old), and Year 11 (J 5-16 years old). Informed consent was obtained from all 
parents / guardians. Study procedures were approved by the Ethical Advisory 
Cornmittee of Loughborough University. 
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Instrumentation 
The principal data collection instrument was a self-report diary of "free-time" 
completed outside of school hours (see appendix 8.2). Because the focus of our study 
involved behaviours that could be regarded as 'volitional', behaviours in school were 
not assessed. The self-report diary was based on principles of Ecological Momentary 
Assessment (EMA; [11 0]) and was divided into two parts. The first involved 
questions about child-level variables (9 items; "About You"), family-level variables 
(11 items; "About Your Family"), and environmental-level variables (IS items; 
"About Your Home") that have been hypothesised to correlate with sedentary 
behaviours and physical activity. The second part was the diary component, in which 
participants recorded the behaviours, locations, and social contexts that they engaged 
in at IS minute intervals each day. Participants were instructed to complete the diary 
for four days (three weekdays and one weekend day). Only weekday data were used 
in the present study, given that our primary focus was on behaviours occurring after 
school. For each weekday, data collection took place between 07.00h - 09.00h and 
l5.00h - 23.00h. Only behaviours occurring between 15.30h and 18.30h are 
examined in the present study, as determined by the times when approximately 70% 
of participants reported finishing school for the day (15.30h) and subsequently began 
their evening meal (18.30h). The time-frame selected for this study represents 
approximately 27% of the daily data collection period. 
To assess reliability of the EMA method, and estimate compliance with the recording 
schedule, participants responded to a five-point categorical item estimating the 
average time lag between each interval prompt and actual diary entry (5, IS, 30, 60, 
>60 minutes). Eleven percent of respondents indicated that they completed each diary 
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entry within 5 minutes of the specified interval. Approximately 15% completed the 
diary usually within 15 minutes, 17% within 30 minutes, 17% within 60 minutes, and 
40% usually greater than one hour. This suggests that most participants relied on 
some degree of retrospective recall when completing the diary, though the affect of 
this on memory distortion is likely to be minimised relative to other forms of recall 
self-report [111]. 
Time (mean minutes) spent watching television, using a computer and playing 
computer or video games are analysed jointly under the category of 'technology-
based sedentary behaviours' ("Tech-Sed"). Time (mean minutes) spent sitting and 
talking, shopping I hanging out, and using the telephone are categorised as 'social 
sedentary behaviours' ("Soc-Sed"). Time (mean minutes) spent in sports and exercise 
and active transport are combined to provide a measure of 'physical activity'. 
Statistical analysis 
All statistical analyses were carried out using STATA 8.2 (Stata Corporation, College 
Station, TX). Sampling weights were used in all analyses to ensure the most accurate 
means. The effect of stratified cluster sampling was controlled in all analyses to 
ensure accurate standard errors. Descriptive statistics were obtained using STATA 
survey commands, and presented as mean time in minutes, with 95% confidence 
intervals. A significant difference (non-equivalence) between two means was 
determined by non-overlapping 95% confidence intervals. Although there may be an 
inflated Type 1 error rate associated with constructing multiple confidence intervals, a 
Bonferonni adjustment of 1 - alpha i to preserve the family-wise Type 1 error rate 
often results in unacceptably conservative intervals when k is large [112]. Because 
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we constructed over 70 confidence intervals, we decided to not apply this adjustment. 
However, this is acknowledged as a limitation of our analysis. Proportions were 
calculated by dividing the number of minutes spent in a particular behaviour from 
15.30h to 18.30h by the total number of minutes spent in that behaviour across the 
entire (non-school) day (07.00h - 09.00h and 15.00h - 23.00h). Based upon our 
initial analyses, behaviours judged to contribute significantly to overall daily activity 
patterns (>25% daily non-school total occurring during this period) were selected for 
further investigation. Participants were allocated to 'low', 'moderate' or 'high' 
groups for such behaviours by means oftertile split (33,d and 66th percentile). Eating 
was excluded from detailed analysis as it was not considered to be a truly volitional 
activity. 
2.4 Results 
The sample were 1484 adolescents (boys n = 561, girls n = 923) who returned 
completed weekday diaries. The mean age of participants was 15.0 years (SE = 0.05). 
The sample was predominantly white-European (87.7%), broadly reflecting the racial 
/ ethnic make-up of this school-age population in the UK [113]. Analysis ofmother's 
occupation revealed that the majority were employed in professional, administrative 
or skilled work, indicating a higher than average socio-economic make-up. There 
were no statistically significant gender differences in age, ethnicity or socio-economic 
status. 
33 
Table 2.1 Time spent in selected behaviours between 15.30h - 18.30h in minutes and as a proportion (%) of total daily (non-school) behaviour. 
Technology Sedentary 
TV viewing 
Computer use 
Video-games 
Homework 
Physical Activity 
Sports and exercise 
Active transport 
Motorized transport 
Eating 
Boys 
Mean (mins) (95% Cl) 
50.4* (46.3; 54.6) 
36.3 (31.8; 40.9) 
4.3* (2.6; 5.9) 
9.8* (6.1; 13.6) 
23.8 (20.6; 27.0) 
21.3 (17.4; 25.2) 
12.3 (8.9; 15.7) 
9.0 (7.2; 10.7) 
16.9 (11.8; 22.0) 
15.7 (14.0; 17.4) 
Boys 
%(95% Cl) 
28 (25.9; 29.7) 
48 (39.1; 57.2) 
41 (35.0; 46.6) 
39 (33.8; 43.5) 
37 (33.4; 41.6) 
Girls Girls 
Mean (mins) (95% Cl) % (95% Cl) 
34.9 (30.1; 39.7) 29 (26.5; 31.5) 
32.2 (27.6; 36.8) 
1.8 (1.2; 2.5) 
0.8 (0.4; 1.3) 
26.1 (22.2; 30.0) 44 (38.5; 50.1) 
18.8 (16.7; 20.8) 44 (39.9; 47.6) 
7.7 (5.4; 9.7) 
11.1 (8.8; 13.3) 
18.8 (14.9; 22.7) 41 (35.5; 45.9) 
16.4 (14.6; 18.2) 42 (37.2; 47.1) 
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Social Sedentary 
Sitting and talking 
Shoppinglhanging out 
Telephone use 
School 
Personal care 
Other t 
14.2 
7.5 
6.0 
0.8* 
9.2 
6.0* 
22.4 
* Significant difference by gender. 
(9.1; 19.4) 
(2.2; 12.7) 
(3.6; 8.4) 
(0.3; 1.2) 
(3.7; 14.7) 
(4.4; 7.5) 
(17.4; 27.5) 
31 (24.9; 38.0) 18.2 (15.8; 20.6) 32 (28.1; 35.4) 
8.6 (6.8; 10.4) 
7.5 (6.1; 8.9) 
2.1 (1.6; 2.6) 
13 (6.4; 20.5) 11.4 (6.3; 16.6) 15 (9.1; 20.6) 
11 (9.5; 13.0) 9.5 (8.1; 10.8) 13 (11.3; 14.4) 
12 (10.4; 14.6) 25.8 (20.5; 31.1) 15 (12.0; 17.1) 
t 'other' behaviours: sleeping, listening to music, reading, behavioural hobbies, cognitive hobbies, unstructured play, household chores, paid 
work, sitting doing nothing, other activities. No single behaviour reported for a mean duration of greater than 5 minutes during the 15.30h-
18.30h period. 
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Time spent in key behaviours during the period 15.30h to 18.30h are reported in 
minutes and as a proportion of total daily non-school behaviour in Table 2.1. 
Between 15.30h and 18.30h, boys reported more time in Tech-Sed (50 mins) than any 
other behaviour or group of behaviours. Girls also spent more time in Tech-Sed (34 
mins) than all other behaviours during these hours, except for the combined category 
'other' (a broad group including sleeping and listening to music, in which no single 
behaviour was reported for greater than 5 minutes during the critical hours period). 
Use of Tech-Sed was significantly higher in boys than girls (Boys = 50 mins; Girls = 
35 mins; p<O.05). Analysis of the individual behaviours that comprise Tech-Sed 
showed that boys spent more time than girls using a computer or playing computer 
games . 
. Participants reported approximately 20 minutes of physical activity between 15.30h 
and 18.30h. Time spent doing homework was 24 and 26 minutes in boys and girls 
respectively. Time spent in Soc-Sed was 14 minutes for boys and 18 minutes for 
girls. 
Participants reported 48% (boys) and 44% (girls) of total homework outside of school 
hours during the 15.30h - 18.30h period. The proportion of daily non-school physical 
activity reported during these hours was 41 % in boys and 44% in girls. For both Soc-
Sed and Tech-Sed, slightly less than a third of daily non-school totals were reported 
between these hours. 
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Table 2.2 Minutes of physical activity during 15.30h - IS.30h for low, moderate and 
high tertile groups for selected behaviours. 
Physical Activity" mins/day (95% Cl) 
Technology-
Sedentary* 
Low 
Moderate 
High 
Homework 
Low 
Moderate 
High 
Motorized Transport 
Low 
Moderate 
High 
Social-Sedentary§ 
Low 
Moderate 
High 
Boys 
27.0 (19.3; 34.S) 
24.4 (IS.2; 30.6) 
16.2 (12.4; 20.0) 
22.9 (17.6; 2S.3) 
21.7 (14.3; 29.2) 
18.3 (13.3; 23.4) 
26.5t (19.9; 33.1) 
20.6 (14.S; 26.4) 
14.2 (10.2; IS.3) 
23.5 (1S.0; 29.0) 
22.5 (17.7; 27.4) 
17.4 (12.7; 22.2) 
• Significantly different to 'moderate' and high' groups. 
t Significantly different to 'high' group. 
Girls 
24.4* (20.S; 2S.0) 
17.2 (14.5; 19.5) 
12.3 (9.7; 14.S) 
20.2 (16.9; 23.4) 
20.1 (16.0; 24.1) 
16.3 (11.S; 20.S) 
21.3 (17.0; 25.7) 
16.8 (13.1; 20.4) 
18.1 (15.2; 21.0) 
18.4 (13.6; 23.2) 
19.9 (14.6; 25.1) 
18.7 (15.4; 21.9) 
t Technology-based sedentary = television viewing + computer and video game use. 
§ Social sedentary = sitting and talking + shopping / hanging out + telephone use 
# Physical activity = sport and exercise + active transport 
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Table 2.2 shows minutes of non-school physical activity for participants in low, 
moderate or high tertile groups for Tech-Sed, Soc-Sed, homework, and motorized 
transport. For each of the behaviours studied, there was a trend toward decreased 
physical activity as participants progressed from low to high tertiles, though few of 
these differences attained statistical significance. Boys in the 'low' tertile for 
motorized transport reported significantly more physical activity than those in the 
'high' group (low = 27mins; high = 14mins; p<0.05). For girls, participants in the 
'low' tertile for Tech-Sed recorded significantly higher physical activity than those 
from moderate and high groups (low = 24mins; middle = 17mins; high = 12mins; 
p<0.05). 
2.5 Discussion 
The current study examined physical activity and sedentary behaviour patterns of UK 
adolescents between 15.30h and 18.30h. Findings revealed that participants engaged 
in a variety of behaviours during these hours, with Tech-Sed accounting for the 
largest segment of time. Approximately 40% of non-school physical activity occurred 
during this period, in both boys and girls. Participation in physical activity after 
school may be inhibited by use of motorized transport in boys and Tech-Sed in girls. 
Technology-based sedentary behaviours were the most prevalent activity during the 
after school hours. Given that Tech-Sed represents an aggregate of three behaviours, 
including TV viewing, this was not unexpected. Boys reported more time using a 
computer and / or playing video games than girls, perhaps indicative of a more 
general inclination toward technology-based media. In both boys and girls, however, 
the majority of Tech-Sed time was from watching TV (boys = 36 mins; girls = 32 
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mins). Findings support those of previous research indicating that TV viewing is the 
most prevalent leisure time behaviour in young people [66, 68]. Direct comparisons 
with previous research should be made with caution, given that the majority of studies 
have assessed behaviour across the entire day or evening. 
Time spent in physical activity (boys = 21 mins; girls = 18 mins) was similar to that 
reported previously between 15.00h - 19.00h in a sample of 7 - 11 year olds, though 
comparisons with studies of children are limited [114]. Other studies describing 
adolescent physical activity during this period are not available. Participants reported 
homework, Soc-Sed and motorized transport during this period, for between 15 and 
25 minutes each respectively. Findings indicate that adolescents engage in a variety 
of behaviours during this period, reflecting differing methods of transport used on the 
commute home from school and leisure-time behaviour preferences. Efforts to reduce 
sedentariness or increase physical activity during these hours may be most effective 
when targeting multiple behaviours, although further evidence is required. 
Interventions to decrease the use of technology-based media are intuitive and should 
be explored. In addition, programmes aimed at reducing reliance on motorized 
transport or that provide opportunities for socialising within a more physically active 
context may be beneficial. 
Calculating the contribution of after school behaviour to daily (non-school) totals 
provides an insight into the relative importance of this period for broader behaviour 
patterns. If behaviours were distributed evenly across the non-school day, activities 
reported between 15.30h -18.30h would contribute approximately 27% to the daily 
total. Time devoted to physical activity and homework during these hours accounted 
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for approximately 40% of daily totals. Thus, it would appear that these behaviours 
are relatively 'over-represented' during the after school period. This supports 
previous findings [98, 101] indicating that the hours immediately after school are 
critical to adolescents' participation in physical activity. Further research is 
appropriate to improve understanding of youth behaviour patterns during this period. 
Factors that are likely to affect behaviour at this time of day include school and 
homework responsibilities, availability of different methods of transport and 
behaviour of friends and family. A recent study by Rushovich et al. [lIS], for 
example, showed that girls who spent more time after school without adult 
supervision were more physically active than those with adult supervision. 
Key variables were split into evenly distributed tertiles to enable comparison of 
physical activity level by low, moderate or high participation in other behaviours. A 
key finding here was that time spent in physical activity did not differ across low, 
moderate or high homework groups. Given that time devoted to both of these 
behaviours after school contributes significantly to daily (non-school) totals, it is 
encouraging to note that a 'displacement' effect is not supported by this evidence. It 
would appear that physical activity and homework are able to co-exist during the after 
school period in this population. This finding should reassure parents and teachers 
that efforts to promote physical activity at this time may not necessarily impact upon 
the time adolescents spend studying. Evidence indicating that physical activity may 
improve cognitive functioning in young people strengthens the case for action [34]. 
Girls that were considered to be low users of Tech-Sed reported significantly higher 
physical activity than those in the moderate and high groups. For boys, there was a 
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trend toward reduced physical activity from low to high Tech-Sed, but differences 
failed to attain significance. This was most likely the result of considerable variation 
in boys' physical activity patterns, as evidenced by large confidence intervals. It is 
interesting to note that whilst Tech-Sed was greater amongst boys, it appeared only to 
affect physical activity in girls. This may reflect a gender difference in adolescents' 
sedentary behaviour preferences. To this effect, girls reported more time in 
behaviours relating to personal care and a trend towards increased Soc-Sed compared 
with boys. It is possible that Tech-Sed, occurring in addition to other prominent 
behaviours during the after school hours, reduces time available for physical activity 
in girls. 
For boys only, physical activity was significantly higher among participants in the 
'low' motorized transport group compared to the moderate and high groups. This 
would suggest that boys who frequently use motorized methods of transport may be at 
risk of reduced physical activity. It is appropriate at this point to acknowledge that 
distance of the school commute was not accounted for in analyses. Previous research 
has shown that walking to school is associated with higher physical activity after 
school and in the evening [116]. Given that our analysis focuses on a time of day 
when most adolescents will be on their way home from school, our findings lend 
support to the contention made by Tudor-Locke et al. [117] that active commuting 
may be a vital source of physical activity in young people. In this sample, use of 
motorized transport did not affect physical activity in girls. Further research is 
required to explore gender differences in the use of motorized transport and its impact 
on broader physical activity patterns. 
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In the current study, adolescents physical activity after school was estimated by 
summing the time reported in sports / exercise and active travel. Whilst it was not the 
primary aim of this investigation to examine socio-economic differences in these 
behaviours, it is valuable to consider its possible influence. For example, a recent 
review found that children from low socio-economic groups are more likely to 
actively commute to / from school than are children from high socio-economic 
backgrounds [118], an association that is consistent for school-, neighbourhood-, and 
family-level markers of socio-economic status. A key issue here is distance to school, 
as this may be associated with socio-economic status [119] and is the strongest 
predictor of mode of school transport, with greater distances associated with lower 
rates of active commuting [118, 120]. It was beyond the scope of the current study to 
explore these potential influences on activity patterns after-school. However, given 
that active transport contributed substantially to overall activity patterns during this 
period, particularly amongst girls, the influence of socio-economic status and distance 
to school on sedentary and physically active behaviours after school appear worthy of 
further investigation in subsequent research. 
A key strength of this research is that data were collected from a large national 
sample, allowing for findings to be generalised to the broader adolescent population in 
the UK. Due to the cross-sectional nature of this research, causality cannot be 
inferred from associations or group differences. There was no estimation of physical 
activity intensity because our primary focus was on the frequency and duration of 
behaviour. This is acknowledged as a limitation when discussing physical activity 
outcomes, and should be examined more closely in future research. Lastly, the EMA 
methodology is limited in its capacity to capture spontaneous, short-term or 
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unstructured bouts of activity, which may lead to underestimation of physical activity. 
Due to differences in activity preferences, this effect may be more pronounced in girls 
[121, 122]. 
2.6 Conclusion 
During the three hours immediately after school, most time is devoted to technology-
based sedentary behaviours, physical activity and homework. Boys spend 
considerable time after school engaged in technology-based sedentary behaviours, but 
it is amongst girls that this may impact negatively upon physical activity. Frequent 
use of motorized transport may be a risk factor for reduced physical activity after 
school in boys. During these hours, engagement in physical activity does not appear 
to displace time spent doing homework. Interventions that promote active methods of 
transport and restrict usage of technology-based sedentary behaviours may be 
effective in increasing physical activity after school in this age group. 
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Chapter 3.1 
Critical hours: Exploring relationships between family, physical activity and 
sedentary behaviour of adolescents after school 2 
3.1.1 Abstract 
The present study describes the physical activity and sedentary behaviours of 
adolescents after school and explores relationships between behaviours. In addition, 
associations of sedentary and active behaviours with family structure are examined. 
The sample comprised 97 adolescents (mean age 14.3 years; 43% boys). Data 
collection was by accelerometer and minute-by-minute diary of time-use during the 
after school hours (15.30h - 18.30h). During the after school period, boys reported 
more time in technology-based sedentary behaviours (Boys 73 mins, Girls 38 mins; 
p<O.O I), and girls spent more time in sedentary socialising behaviours (Boys 6 mins, 
Girls 28 mins; p<O.OI). Accelerometer assessed moderate-to-vigorous physical 
activity was approximately 9 minutes in boys and girls. Technology-based sedentary 
behaviours were inversely associated with physical activity in boys, and to a lesser 
extent in girls, during these hours. There were no significant associations between 
family structure and physical activity or sedentary behaviours after school. 
Adolescents engage in predominantly sedentary behaviours during the three hours 
2 Preliminary findings from Chapter 3.1 were presented in poster form at the 7th Annual Conference of 
the International Society for Behavioural Nutrition and Phlsical Activity (ISBNPA) in Banff, May 
2008. The completed study was presented orally at the 8 Annual Conference of the International 
Society for Behavioural Nutrition and Physical Activity (ISBNPA) in Cascais, June 2009. This study 
is currently under review with Pediatric Exercise Science. A subset of the data from Chapter 3.2 was 
presented orally in the symposium' Adolescent girls: influences on physical activity participation and 
strategies for effective engagement' at the I" Annual Conference of HEPA Europe in Glasgow, 
September 2008. 
44 
immediately after school. Gender specific interventions to reduce sedentary 
behaviour and increase physical activity during these hours may be appropriate. 
3.1.2 Introduction 
In young people, regular physical activity is associated with small, but significant, 
improvements in cardiovascular disease risk-factor profiles, such as reduced blood 
pressure and adiposity [45]. Physical activity may also benefit psychological well-
being in youth, through improved self-esteem and reduced symptoms of depression 
[123]. Whilst physical activity during childhood may provide immediate health gains, 
the greatest public health benefits are likely to accrue from continued lifetime 
participation. Research indicates that patterns of activity established during childhood 
may persist into adulthood, with the strength of such tracking being small-to-moderate 
[124, 125]. However, sedentary behaviours appear to be more reinforcing [106] and 
by comparison track more readily over time than physical activity [44]. The 
mechanisms through which sedentary behaviour may be detrimental to health are 
beginning to emerge, with evidence that such effects may be independent of physical 
activity [19,126]. 
It has been proposed that sedentary behaviours displace more physically active 
pursuits, but evidence to support this contention is mixed [72, 76, 77, 91, 93]. Studies 
that have examined the relationship between physical activity and TV viewing, the 
most prevalent sedentary behaviour among youth, have generally found the 
association to be small in magnitude [19, 76]. However, a weakness of existing 
evidence is that researchers have tended to statistically aggregate time-use across the 
entire day, such that trends of association within a specific period (i.e. before school 
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or after school) may be masked. TV viewing and physical activity follow different 
temporal patterns [94], suggesting that associations between behaviours may not be 
stable throughout the day. Assessing the relationship between physical activity and 
sedentary behaviours during a specific sampling period may enable a more precise 
understanding of their association, and highlight points in the day when intervention 
may have greatest impact. 
Discretionary time is limited in young people, by constraints of the school schedule 
during the day and parental curfews that restrict behaviour in the evening, for 
example. Understanding how young people use what limited 'free' time they have 
may provide valuable insight into behavioural preferences and decision-making. The 
hours immediately after school are potentially a key period, wherein youth have 
relatively more choice of how to use their time. Studies have demonstrated that 
young people obtain a substantial proportion of their total daily activity in the after 
school period, and activity during these hours may be predictive of overall activity 
levels [98, 100, 127]. However, as reported in Chapter 2, most time after school is 
devoted to sedentary behaviours, such as TV viewing, computer use and homework 
[128]. Findings from a review indicate that sedentary behaviour after school is 
inversely related to adolescent physical activity [93]. Further study of physical 
activity and sedentary behaviour patterns, and associations between behaviours, 
during the after school period is warranted. 
Previous research has examined the influence of family on sedentary and physically 
active behaviours in youth [129-131], serving to identify groups 'at-risk' of unhealthy 
behaviours and modifiable factors that can be manipulated within intervention 
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programmes. Family structure (i.e. single I dual parent status, presence I absence of 
siblings) may affect behaviour during the hours after school for a number of reasons. 
For example, older adolescents may be expected to accompany younger siblings on 
the journey home from school. In single parent families, young people may be left 
unaccompanied for considerable time after school, before a parent or guardian returns 
home from work [115]. To date, studies exploring the influence of family structure 
on physical activity and sedentary behaviour have produced mixed findings [93, 132-
135]. Living in a single parent household, for example, has been associated with 
higher levels of sedentary behaviour [129] and higher levels of physical activity 
[136]. A recent study found that adolescents with siblings were more likely to watch 
>2 hours of television per day [133], in contrast to a previous review which concluded 
that television viewing was unrelated to sibling status [135]. It should be noted that 
much of the previous research has focused upon whole-day or leisure-time activity 
patterns, thus findings may not be generalisable to the after-school period. The only 
previous study that has focused upon the hours after school found that physical 
activity was associated with cultural background, but not family structure, in a sample 
of children [137]. There are currently no published investigations of the association 
between family structure and the physical activity or sedentary behaviour of 
adolescents' after school. 
The aims of the present study, therefore, were to (a) describe the physical activity and 
sedentary behaviours of adolescents' after school, (b) explore associations between 
physical activity and sedentary behaviours, and (c) examine the association of family 
structure with physical activity and sedentary behaviour during these hours. The 
present study combined objective (accelerometry) and subjective (time-use diary) 
47 
methodologies, as has been advocated for assessment of physical activity in young 
people [27]. The diary tool also enabled assessment of a range of sedentary 
behaviours, providing a more comprehensive picture of sedentary behaviour patterns 
than single-behaviour measures. 
3.1.3 Methods 
Sample and procedure 
Data collection took place between October 2007 and June 2008. Study procedures 
were approved by the Ethical Advisory Committee of Loughborough University. 
Adolescents aged 12-16 were recruited from three secondary schools in the East 
Midlands region of the UK (see appendix 8.3). Staff at participating schools selected 
a subset of class groups for participation. This method of selecting participants was 
chosen in order to minimise disruption to the school. All pupils (n=363) from 
nominated classes were eligible and received written information on the project. 
Consent was sought from parents prior to the study and adolescents provided assent 
before completing surveys in class (see appendix 8.4). Surveys were completed 
during Physical Education or Personal, Social and Health Education lessons under the 
supervision of trained researchers and class teachers. 
Instrumentation 
Physical activity was assessed for seven days by accelerometer (Actigraph GTIM; 
Actigraph, Fort Walton Beach, FL), using a 5 second measurement interval (epoch). 
Data from weekdays only were included in the present analysis. Participants were 
instructed to wear the accelerometer on their hip during waking hours, except when 
swimming or bathing. For the purposes of this study, data from the period 15.30h to 
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IS.30h only were used. A minimum of 2 days of useable data were required for 
inclusion in the analysis, consistent with previous studies of weekday activity patterns 
in youth [13S, 139]. During the data reduction phase, accelerometer output based 
upon a minimum of 2 or 3 days complete data were compared, to determine the 
optimal number of days that should be used as the criterion for inclusion. No 
significant differences were found between estimates of LP A or MYP A based upon a 
2 or 3 day minimum requirement, nor were there any significant differences in the 
characteristics of participants that provided data dependant upon the numbers of days 
of data required. Thus, in order to maximise the number of participants retained in 
the sample, the 2 day minimum criteria were applied in the current study. A useable 
day was defined as at least 170 minutes of recorded wear-time during the period 
15.30h - IS.30h (ISO-minute duration). The allowance of 10 minutes 'non-wear' 
time during this period was to account for matters of personal care, such as bathing or 
changing clothes, when the accelerometer would be removed briefly. Time (minutes) 
in moderate-to-vigorous intensity physical activity (MYPA) was determined 
according to age specific movement count thresholds [140]. The cut-point for 
physical inactivity was <100 counts per minute. Activity that exceeded 100 counts 
per minute but failed to meet the MYP A cut-point was defined as light intensity 
physical activity (LPA). MYPA and LP A were summed to provide a measure of total 
physical activity (TPA). 
A minute-by-minute time use diary covering the period 15.30h - IS.30h was used to 
assess after school behaviours on three randomly assigned weekdays (see appendix 
S.6). In the diary, participants freely reported the behaviours, locations and social 
contexts that they engaged in during these hours. Participants were instructed to keep 
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the diary at home, and to make a diary entry when switching behaviours. To assess 
reliability of the diary method, and appraise compliance with instructions, a sub-
sample of participants responded to a five-point categorical item estimating the 
average time lag for making a diary entry. Thirty-two percent of respondents 
indicated that they completed their diary within one hour of switching behaviour. 
This suggests that most participants relied on some degree of retrospective recall 
when completing the diary, though the affect of this on memory distortion is likely to 
be minimised relative to other fonns of self-report [111]. Diary responses were coded 
into 22 mutually exclusive behaviour categories, following conventions established in 
previous research [128]. Time (minutes) spent watching television, using a computer 
and playing computer or video games are analysed jointly under the category of 
'technology-based sedentary behaviours' ("Tech-Sed"). Time (minutes) spent sitting 
and talking, shopping / hanging out, and using the telephone are categorised as 'social 
sedentary behaviours' ("Soc-Sed"). Time (minutes) spent in sports / exercise and 
active transport were combined to provide a measure of 'physical activity'. 
Participants with <2 days of complete diary data were excluded from all analyses. 
Family Characteristics 
Family characteristics, including parent marital status, parental presence after school, 
and number of siblings were assessed by questionnaire (see appendix 8.5). Parental 
status was dichotomised as dual-parent (Le. child living with mother and father or de-
facto) or single parent (i.e. living with mother or father only). Sibling status was 
categorised as presence or absence of one or more sibling (either gender) and 
presence or absence <;>f one or more brothers or sisters. Demographic infonnation, 
including date of birth and ethnicity, was provided by the school. Socio-economic 
50 
position was detennined using the Index of Multiple Deprivation (IMD), a measure of 
compound social and material deprivation, calculated from a variety of data including 
income, employment, health, education, and housing. The IMD is based on the 
postcode of the participant's home, and thus represents an area level approximation of 
socio-economic status. 
Statistical analysis 
All analyses were conducted using SPSS version 16.0. Descriptive statistics (mean, 
S.D.) were used to summarise participant demographics and time (minutes) in 
selected behaviours during the after school period. The contribution of selected 
behaviours to total time-use during the after school period is presented as a percentage 
in brackets following descriptive data in the text. Gender differences were assessed 
by Mann-Whitney test. Bivariate associations between physical activity and 
sedentary behaviour variables were assessed by Spearman's correlation (rs). Logistic 
regression was used to examine associations of family characteristics (e.g. single / 
dual parent status) with 'high' / 'Iow' physical activity (TPA, MVPA and LPA), 
inactivity, Tech-Sed and Soc-Sed. Low / high categorisation was detennined by 
median split. Descriptive data and correlations are presented separately for boys and 
girls, and gender was controlled for in regression models. 
A clustering effect may have been introduced through use of the school-based 
sampling method, thus some within- school/class dependency in participant data 
may have been present. However, due to the low number of sampling units (3 
schools, 2/3 classes per school) the application of a multi-level statistical analysis was 
deemed inappropriate [141]. Analysis of variance was used to test for between school 
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differences in key outcome variables, including MVPA and Tech-Sed, and revealed 
no significant differences (data not shown), suggesting that there was minimal 
clustering of behavioural characteristics across schools, nonetheless this is 
acknowledged as a potential limitation. 
3.1.4 Results 
In total, 328 adolescents were given parental consent to participate, of whom 158 
provided usable diary data (response rate 48%) and 137 provided usable 
accelerometer data (response rate 42%). The final sample comprised 97 adolescents 
(boys n=42; girls n=55) who provided acceptable diary and accelerometer data, giving 
an overall response rate of approximately 30%. Responders were more likely to be 
female (X2 = 8.60, df = 1, p<.OI), but there were no differences in age, socio-
economic status or ethnicity. The mean (S.D.) age of participants was 14.3 (1.4) 
years. Participants were predominantly white (93%) and upper socio-economic status 
(73%) as determined using the IMD. Sample characteristics are presented in Table 
3.1.1. 
Table 3.1.1 Participant characteristics 
All Male Female 
N(%) 97 42 (43) 55 (57) 
Age; Mean (S.D.) 14.3 (1.4) 14.2 (1.4) 14.4 (1.4) 
Ethnicity (% White) 93 95 91 
Socio-Economic Status 
Low (%) 6 7 5 
Middle (%) 21 19 22 
High (%) 73 74 73 
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Physical Activity and Sedentary Behaviour 
Time in physical activity and selected sedentary behaviours after school (l5.30h-
I 8.3 Oh) is presented in Table 3.1.2. Diary reports indicated that boys spent more time 
than girls in physical activity during the after school hours (p<.01). Accelerometer 
assessed TPA was 29.2 minutes (16%) and 23.6 minutes (13%) for boys and girls 
respectively (p=.25). Time in MVPA was 9.7 minutes for boys and 9.4 minutes for 
girls (p=.77) (5%). Diary records indicated that boys and girls engaged in Tech-Sed 
behaviours for approximately 73.2 (41 %) and 38.4 (21 %) minutes respectively during 
the after school hours (p<.O I). Girls reported more time in Soc-Sed than boys (p=.OO) 
and homework accounted for approximately 1I minutes in boys and 16 minutes in 
girls respectively (p=.l 0). 
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Table 3.1.2 Time (minutes; mean (S.D.)) spent in physical activity and selected 
sedentary behaviours after school (15.30h-1S.30h) 
All Male Female 
Accelerometer 
TPA 26.0 (19.0) 29.2 (21.7) 23.6 (16.5) 
MVPA 9.5 (S.3) 9.7 (7.7) 9.4 (8.S) 
LPA 16.5 (14.5) 19.5 (17.8) 14.2 (11.2) 
Inactivity 152.6 (20.1) 149.2 (22.8) 155.2 (17.5) 
Diary 
Physical activity 31.1 (27.7) 41.0 (31.4) 23.6 (21.8)* 
Tech-Sed 53.5 (36.7) 73.2 (37,4) 3S,4 (28.2)* 
TV viewing 26.6 (23.S) 30.S (2S.0) 23,4 (19.6) 
Computer 15.2 (24.1) 19,4 (2S.6) 12.0 (19.S) 
Video Games 11.7 (24.5) 22.9 (32.5) 3.1 (9.2)* 
Soc-Sed IS.6 (29.3) 6.1 (11.9) 2S.1 (34.7)* 
Sitting and Talking 4,4 (S.3) 2.9 (7.0) 5.5 (9.1 )* 
Telephone 0.3 (1,4) 0 0.6 (1.9)* 
ShoppinglHanging-out 13.9 (2S.3) 3.3 (S.1) 22.0 (35.0)* 
Homework 13.S (24.7) 11.0 (26.5) 15.9 (23.3) 
Eating 15.9 (11.3) 16,4 (10.6) 15.6 (11.8) 
Motorised transport 8.9 (10.2) 7.7 (10,4) 9.8 (10.0) 
Personal care 5.3 (9.2) 2.8 (4.8) 7.2 (11.2) 
Hobbies 10.6 (19.9) 7.7 (14.0) 12.8 (23.3) 
Unstructured play 6.8 (13.7) 7.3 (15.3) 6,4 (12.4) 
Chores 6.1 (11.8) 1.5 (6.1) 9.6 (13.9)* 
Other# 7.7 (16.1) 3.5 (6.2) 10.9 (20.2) 
TPA = MVPA + LPA 
MVPA = Moderate-to-vigorous physical activity 
LP A = Light physical activity 
Tech-Sed = TV viewing + computer use + video game use 
Soc-Sed = sitting and talking + using the telephone + shoppinglhanging-out 
# 'Other' behaviours: sleeping, at school, listening to music, reading, paid work, 
doing nothing, other activities. No single behaviour reported for a mean duration of 
greater than 5 minutes during the 15.30h-1S.30h period. 
* Significant difference by gender p < .05. 
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Table 3.1.3 presents the correlation matrix for physical activity and selected sedentary 
behaviours in boys and girls. For boys, diary reported physical activity was positively 
correlated with accelerometer assessed TPA (p <0.01) and MVPA (p <O.OS). In girls, 
associations between diary and accelerometer assessed physical activity variables 
were positive, but non-significant. Technology-based sedentary behaviours were 
negatively associated with TPA, MVPA and LPA in boys (all p <.01), but LPA only 
in girls (p <.OS). Social-Sedentary behaviours were positively associated with TPA (p 
<.OS) and LPA (p <.01) and negatively associated with Tech-Sed (p <.01) in girls 
only. Homework was inversely associated with TPA (p <.01), MVPA (p <.01) and 
LPA (p <.01) in girls only. Accelerometer assessed inactivity was positively 
associated with Tech-Sed in boys (p <.01) and negatively associated with Soc-Sed in 
girls (p <.OS). 
Results from logistic regression analyses are presented in Table 3.1.4. There were no 
significant associations between family structure variables and physical activity or 
sedentary behaviours after school. Whilst the lack of statistical significance is 
acknowledged, the following findings are highlighted due to the relatively large 
association indicated by the odds ratios. Adolescents from dual parent households 
were at reduced odds of being in the high group for accelerometer assessed TPA (OR 
0.26; 9S%CI 0.OS-1.32; P = .10) and LPA (OR 0.26; 9S%CI 0.OS-1.32; P = .10). 
Adolescents who usually had a parent present at home after school were at increased 
odds of being in the high group for technology-based sedentary behaviour (OR 2.18, 
9S%CI .86-S.S0, P = .1 0). 
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Table 3.1.3 Correlation matrix for physical activity and selected sedentary behaviours in boys and girls. 
Variable 2 3 4 5 6 7 8 9 
Boys 
1. DiaryPA .507** .353* .427** -.502** -.617** -.054 -.046 -.083 
2. Accelerometer TP A .706** .908** -.995** -.534** -.010 .105 -.086 
3. Accelerometer MVP A .405** -.695** -.480** .069 .178 .043 
4. Accelerometer LP A -.914** -.446** -.029 .046 -.062 
5. Accelerometer inactivity .530** .000 -.069 .082 
6. Tech-Sed .092 -.296 -.205 
7. Soc-Sed -.237 -.067 
8. Homework -.044 
9. Motorised transport 
Girls 
1. Diary PA .226 .185 .215 -.225 -.195 -.065 -.380** -.146 
2. Accelerometer TP A .768** .929** .999** -.259 .322* -.355** .110 
3. Accelerometer MVP A .522** -.770** -.083 .241 -.362** .114 
4. Accelerometer LP A -.928** -.279* .363** -.320* .080 
5. Accelerometer inactivity .257 -.325* .357** -.096 
6. Tech-Sed -.402** -.074 -.065 
7. Soc-Sed -.173 .016 
8. Homework .012 
9. Motorised transport 
PA - physical activity 
IPA = MVPA + LPA 
MVPA = Moderate-to-vigorous physical activity 
LPA = Light physical activity 
Iech-Sed = IV viewing + computer use + video game play 
Soc-Sed = Sitting and talking + using the telephone + shopping / hanging-out 
* Significant at p < .05 
** Significant at p < .01. 
3 
3 TPA, MVPA and LPA are inter-dependent constructs, derived from accelerometer data. Correlation co-efficients between these outcomes are included for 
completeness only, and do not contribute to the primary research questions under investigation. 
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Table 3.1.4 Relationship between family structure, physical activity and sedentary behaviours after school. 
Accelerometer Accelerometer MVP A 
Family structure variables TPA 
OR 95%CI Sig OR 95%CI 
Parents at home 
Single I I 
Dual .26 .05; 1.32 .10 .77 .19; 3.06 
Brothers 
None I I 
1 or more .98 .44; 2.18 .96 .69 .31; 1.54 
Sisters 
None I I 
1 or more 1.25 .54; 2.87 .61 .66 .29; 1.53 
Sibling 
None I I 
1 or more 1.09 .27; 4.49 .90 .74 .18;3.03 
Parent present after school 
Usually not present I I 
Usually present .96 042; 2.18 .92 l.l5 .51; 2.60 
TPA - MVPA + LPA 
MVPA = Moderate-to-vigorous physical activity 
LP A = Light physical activity 
Sig 
.71 
.37 
.34 
.68 
.74 
Tech-Sed = TV viewing + computer use + video game play 
Accelerometer 
LPA 
OR 95%CI 
I 
.26 .05; 1.32 
I 
l.l6 .52; 2.58 
I 
1.04 AS; 2.39 
I 
.65 .16; 2.69 
I 
1.14 .50; 2.59 
Soc-Sed = sitting and talking + using the telephone + shopping / hanging-out 
Tech Sed 
Sig OR 95%CI Sig 
I 
.10 .96 .21; 4.42 .95 
I 
.72 1.05 .473; 2.53 .92 
I 
.93 1.58 .64; 3.92 .32 
I 
.55 1.13 .24; 5.31 .87 
I 
.75 2.18 .86; 5.50 .10 
Soc Sed Inactivity 
OR 95%CI Sig OR 95%CI Sig 
I I 
1.86 .40; 8.72 .43 3.72 .73; 19.01 .Il 
I I 
1.07 .46; 2.53 .87 .95 .43; 2.Il .90 
I I 
1.55 .62; 3.87 .35 .87 .38; 2.01 .75 
I I 
2.34 .54; 10.09 .26 .85 .21; 3.48 .82 
I I 
.99 AI; 2.39 .99 .97 043; 2.20 .95 
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3.1.5 Discussion 
The present study describes physical activity and sedentary behaviours of adolescents' 
after school and explores relationships between behaviours. In addition, associations 
of sedentary and physically active behaviours with family structure were examined. 
Most time after school was dedicated to Tech-Sed behaviours, including TV viewing 
and computer use, with boys reporting higher levels than girls. Socialising 
behaviours, such as hanging-out with friends, were prominent amongst girls during 
these hours and may be associated with participation in light intensity physical 
activity. Time in Tech-Sed may displace that which is available for physical activity 
during the after school period, especially in boys. 
Accelerometer assessed TP A after school was approximately 29 minutes in boys and 
24 minutes in girls, of which MVP A accounted for 9-10 minutes in both sexes. 
Findings indicate that approximately 5% of the after school period was spent engaged 
in MVP A. Estimates of TP A by accelerometer slightly exceed figures reported in a 
previous study of adolescents' physical activity between 15.30h-18.30h, as reported 
in Chapter 2 [128], though contrasting methodologies limit comparisons between 
studies. For girls, diary and accelerometer methodologies provided similar estimates 
of time spent physically active after school. In contrast, diary reports of physical 
activity exceeded accelerometer-based estimates in boys, perhaps as a consequence of 
boys' greater participation in structured activities after school such as sports training 
or competition. A tendency to report time in such activities from beginning to end, 
rather than time engaged in actual physical activity, likely accounts for this finding 
[27]. For boys and girls, 60-65% of after school activity was of light intensity, most 
likely in the form of walking home from school, hanging-out with friends or 
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household chores. A possible intervention strategy would be to encourage young 
people to increase the intensity at which they engage in such activities to a level that 
may be beneficial to health. A strength of this approach is that it would build upon 
existing patterns of behaviour, without the need for additional resources or to 
establish new habits, but this strategy has not been tested. 
In both boys and girls, sedentary behaviours accounted for the greatest use of time in 
the hours immediately after school. For boys, Tech-Sed behaviours were most 
prominent, accounting for more than a third of total time-use from IS.30h-18.30h. In 
girls, time-use was distributed across a range of sedentary behaviours, including 
Tech-Sed, sedentary socialising, homework, hobbies and household chores. Previous 
research supports the contention that adolescents engage in a broad range of sedentary 
behaviours during discretionary time [67]. In order to obtain a comprehensive picture 
of youth sedentariness, methodologies that capture the range of sedentary behaviours 
young people engage in should be utilised. This may be of particular relevance to the 
study of sedentariness in adolescent girls, where single markers of behaviour, such as 
TV viewing, may not provide an accurate estimate of total sedentary time. 
In boys, there were significant moderate to large inverse associations between Tech-
Sed and accelerometer assessed TP A, MVP A and LP A after school. In girls, there 
was a small to moderate inverse association between Tech-Sed and LPA only. 
Findings are consistent with previous research [115]. During discretionary time after 
school, Tech-Sed behaviours may limit participation in physical activity, especially 
amongst boys. The utility of reducing Tech-Sed behaviour as a means of promoting 
physical activity after school should be explored. Behavioural economics [142, 143], 
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a theoretical approach to understanding decision-making and how time and responses 
are allocated given the options available, may provide a useful framework for 
exploring this issue and informing the development of intervention strategies after 
school. 
For girls only, there were moderate positive associations between Soc-Sed and TPA I 
LP A after school. This may be a spurious association, resulting from misreporting of 
behaviour in the diary. Alternatively, the classification of 'shopping I hanging-out' as 
sedentary may be inappropriate. The Soc-Sed category was calculated by summing 
the time spent 'sitting and talking', 'using the telephone' and 'shopping I hanging-
out', of which the latter contributed over 75% to the total. Associations between each 
component behaviour of Soc-Sec and physical activity were analysed, revealing no 
associations for 'sitting and talking' or 'using the telephone', but a moderate positive 
association between 'shopping I hanging-out' and LP A (data not shown). This would 
suggest that girls may engage in low intensity activity, most likely strolling I walking, 
whilst shopping or hanging-out with friends after school. Encouraging adolescent 
girls to socialise and spend time with friends may be a viable strategy for reducing 
sedentary behaviour after school, but it would appear that activity accrued during 
socialising might not be sufficiently intense to benefit health without additional 
prompts. Research exploring the influence of peer support on physical activity in 
adolescent girls has produced mixed findings to date [144]. The context in which 
socialising occurs (i.e. at home, in town, or community centre) will likely be a key 
factor in determining whether socialising is active or sedentary in nature. Further 
research to examine socialising behaviours in girls and their association with physical 
activity and sedentary behaviour is warranted. 
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In girls only, there were significant inverse associations between homework and TPA 
/ MVPA in the hours immediately after school. This may account for reduced activity 
levels in girls after school, who choose instead to complete homework assignments 
during this time. Indeed, there was a trend (non-significant) for girls to report more 
time doing homework after school than boys. However, a previous study (Chapter 2) 
found that homework and physical activity were able to co-exist in the after school 
hours [128], suggesting that further research may be required to clarify the nature of 
this association. From the perspective of intervention design, however, researchers 
will likely need to allow time for homework during these hours in order to secure 
parental support for a behaviour change programme. A positive association between 
physical activity and cognitive functioning in young people supports the 
implementation of programmes to promote physical activity after school [34]. It 
should be acknowledged that the amount of time young people are expected to spend 
doing homework is not standardised nationally and this requirement likely varies 
across year groups and between schools. Such considerations were not accounted for 
in the present study. 
No significant associations between family structure variables and physical activity or 
sedentary behaviour after school were observed. A lack of statistical power or 
variability in physical activity and sedentary behaviour patterns, as evidenced by wide 
95% confidence intervals, may partially account for the null findings. However, a 
recent study of Australian children reported similar results, concluding that physical 
activity after school may be associated with cultural background or socio-economic 
status but not parental marital status or presence / absence of siblings [137]. Our 
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sample comprised adolescents who were predominantly white and upper socio-
economic status, thus it was not possible to explore these influences in the present 
study. There were indications that adolescents from dual parent families were less 
likely to engage in high levels of physical activity after school compared to those 
from single parent households and that adolescents with a parent present after school 
were more likely to engage in high levels of technology-based sedentary behaviours 
during this time. Whilst these associations failed to attain statistical significance in 
the current study, odds ratios in each case indicated that the magnitude of association 
was potentially large, suggesting that further study of the influence of these factors on 
sedentary and active behaviours after school may be appropriate in larger studies with 
greater statistical power. 
In the current study, the area-level IMD was used as a proxy measure of socio-
economic status of participating families. Previous research indicates that area-level 
characteristics are associated with both sedentary and physically active behaviours in 
adolescents [129]. However, such measures may lack sensitivity to variations in 
income or education at an individual (family) level, which may also influence 
participation in physical activity or sedentary behaviour [145]. No individual-level 
measures of socio-economic status, such as parental income or education, were 
obtained in the current study, and this is acknowledged as a limitation. Further issues 
regarding the IMD are the criteria used to indicate low, middle and upper socio-
economic status and the use of single versus combined deprivation markers. In this 
investigation, a tertile split of the 32 482 ranked neighbourhoods in England covered 
by the IMD was used to distinguish low, middle and upper socio-economic groups. 
The sensitivity of the IMD total deprivation score to accurately distinguish relative 
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disparities between groups in terms of physical activity and sedentary behaviour is 
unknown. However, previous research indicates that variability in these behaviours 
exists across IMD tertiles [129], suggesting that this may be an appropriate method. 
More specific single markers of deprivation, such as income, health or education, 
determined at the area-level, may be more sensitive to variations in physical activity 
and sedentary behaviour but there is a lack of previous research to support their use 
individually in this field of research. 
The strengths of this study include the use of combined objective and subjective tools 
to measure physical activity, and assessment of a broad range of sedentary behaviours 
via a diary method relying less on recall than some other techniques. A limitation is 
the low response rate, reflecting difficulties in attaining compliance when using 
accelerometers in adolescents [146], and the relatively high participant burden of the 
time-use diary. As a consequence of the low response rate, the study may have lacked 
statistical power to identify associations in logistic regression models. Participants in 
the present study were predominantly white and upper socioeconomic status, 
therefore findings should not be generalised beyond this population. Staff members 
selected classes for participation in the current study, in order to minimise disruption 
to the school, however this may have introduced a selection bias. Lastly, physical 
activity and sedentary behaviour data were obtained from 2 days of assessment, which 
may not be representative of overall weekday activity patterns. 
3.1.6 Conclusion 
The hours immediately after school are a critical period in the daily physical activity 
and sedentary behaviour patterns of young people. Most time during this period is 
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spent in sedentary behaviour, with notable differences by gender. Targeted reductions 
in sedentary behaviour, including TV viewing and computer use, may be a viable 
strategy for increasing activity during these hours. Providing opportunities for 
socialising within a physically active context may be appropriate for adolescent girls. 
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Chapter 3.2 
Sedentary and physically active behaviours in adolescents after school: Social 
and environmental context 
3.2.1 Abstract 
In this study, the social and environmental contexts of physical activity and selected 
sedentary behaviours are explored in adolescents during the three hours immediately 
after school. The sample is 158 adolescents (72 boys, 86 girls) aged 12-16 years, who 
completed minute-by-minute diaries describing behaviour, social context and location 
for the period 15.30h -18.30h. Findings highlighted the prominence of the home and 
family context during this period, particularly with regard to participation in prevalent 
sedentary behaviours, such as TV viewing and computer use. Analysis also revealed 
contrasting use of outdoor spaces between boys and girls, and indicated that 
improving the provision of indoor facilities may be a viable strategy for promoting 
physical activity in adolescent girls after school. Findings provide valuable insight for 
the development of intervention strategies aimed at increasing physical activity and 
reducing sedentary behaviour in adolescents after school. 
3.2.2 Introduction 
Guidelines suggest that for the benefit of physical and psychological well-being, 
young people should engage in at least 60 minutes of moderate intensity physical 
activity everyday and avoid prolonged periods of sedentary behaviour, such as TV 
viewing, playing computer games or sitting and talking [45, 147]. In the UK and 
other developed countries, a considerable proportion of young people fail to meet 
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physical activity guidelines, especially during adolescence where participation 
appears to decline [46, 47, 148]. Physical inactivity amongst youth has become an 
issue of increased public health concern, particularly in light of the rising prevalence 
of overweight and obesity [17]. Understanding the factors ("correlates") associated 
with physical activity and sedentary behaviour in young people is a key step in the 
development of effective behaviour change intervention programmes [3]. 
Research exploring the social and environmental context in which sedentary and 
physically active behaviours occur is consistent with an ecological approach to the 
study of health behaviour [149]. Knowledge of who young people are with (i.e. 
friends, parents, siblings) and where they are (i.e. indoors, outdoors) whilst 
participating in active or sedentary behaviours may be used to inform the design of 
intervention strategies. To date, a large number of studies have examined the 
demographic and psychological correlates of physical activity or sedentary behaviour 
in young people [63,93], but few have explored the social or environmental contexts 
surrounding these behaviours [150,151]. 
Sedentary and physically active behaviours exhibit temporal patterning, such that 
participation in these behaviours varies across the day [94]. By focusing upon 
specific segments of the day, it is possible to describe behavioural patterns with 
increased sensitivity and examine associations between behaviours that may be 
masked when participation is aggregated across the entire day [152]. The period 
immediately after school is discretionary time for most young people, thus it may 
provide unique insight into behavioural habits and preferences. Previous research 
indicates that physical activity accrued after school contributes markedly to, and may 
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be predictive of, overall activity patterns [27, 100, 128]. Research exploring the 
social and environmental context of physical activity and sedentary behaviour during 
the critical hours immediately after school is lacking. This study examined the 
contextual characteristics of sports / exercise and active travel after school separately 
rather than using a combined 'physical activity' variable. Both forms of activity 
contribute substantially to overall activity during the after school period, as noted in 
chapter 2, and previous research indicates that they may be influenced by contrasting 
groups of determinants [93, 118). It is, therefore, appropriate to examine their 
contextual features separately, as different intervention strategies will likely be 
required depending upon which behaviours are targeted. 
The purpose of this study, therefore, is to describe where (e.g. home, school, 
outdoors) and with whom (e.g. alone, friends, family) adolescents participate in 
selected sedentary and physically active behaviours during the three hours 
immediately after school. 
3.2.3 Method 4 
Sample and procedure 
Data collection took place between October 2007 and June 2008. Study procedures 
were approved by the Ethical Advisory Committee of Loughborough University. 
Adolescents aged 12-16 were recruited from three secondary schools in the East 
Midlands region of the UK (see appendix 8.3). Staff at participating schools selected 
a subset of class groups for participation. This method of selecting participants was 
chosen in order to minimise disruption to the school All pupils (n=363) from 
4 Chapters 3.1 and 3.2 utilise data from the same sample 
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nominated classes were eligible and received written information on the project. 
Consent was sought from parents prior to the study and adolescents provided assent 
before completing written surveys in class (see appendix 8.4). Surveys were 
completed during Physical Education or Personal, Social and Health Education 
lessons under the supervision of trained researchers and class teachers. 
Instrumentation 
The primary data collection tool was a minute-by-minute time use diary covering the 
period 15.30h - 18.30h (see appendix 8.6). Participants freely reported the 
behaviours ("What are you doing?"), locations ("Where are you?") and social ("Who 
are you with?") contexts that they engaged in during these hours for three randomly 
assigned weekdays. Participants were instructed to keep the diary at home, and to 
make a diary entry when switching behaviours. To assess reliability of the diary 
method, and assess compliance with instructions, a sub-sample of participants 
responded to a five-point categorical item estimating the average time lag for making 
a diary entry. Thirty-two percent of respondents indicated that they completed their 
diary within one hour of switching behaviour. This suggests that most participants 
relied on some degree of retrospective recall when completing the diary, though the 
affect of this on memory distortion is likely to be minimised relative to other forms of 
self-report [Ill]. Diary responses were coded into 22 mutually exclusive behaviour 
categories, following conventions established in previous research [128]. The present 
study describes the environmental ("Where are you?'') and social ("Who are you 
with?") context reported whilst participants were engaged in active travel, sports / 
exercise, TV viewing, computer use (inc. video game play), shopping / hanging-out 
with friends, motorised transport, and homework. Social context was coded 'alone', 
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'friends', 'siblings', 'parents', 'family' (combination of parent and sibling), and 
'friends and family'. Environmental context was coded 'home', 'garden! yard', 'park 
!Iocal streets', 'school', 'other inside', 'other outside', 'friends house', and 'relatives 
house'. Participants with <2 days of complete diary data were excluded from all 
analyses. 
Statistical analysis 
Analyses were conducted using SPSS version 16.0. Data were entered according to 
the I-minute intervals specified in the diary, with each line of data comprising a 
behaviour, location and social context. Accordingly, each day of sampling produced 
180 lines of data, corresponding to the 3 hour period 15.30h - 18.30h. Using the 
interval-level data, diary entries for selected behaviours were isolated using the select 
cases function. Frequency counts were used to summarise 'where' and 'with whom' 
behaviours occurred. We present the proportion of reports for each of the social and 
environmental context categories for selected behaviours. Data are reported 
separately for boys and girls due to gender differences in time-use during the after 
school period [152]. Descriptive statistics (mean, S.D.) were used to summarise 
participant demo graphics. 
3.2.4 Results 
In total, 328 adolescents were given parental consent to participate, of whom 158 
provided usable diary data (46% male, response rate 48%). There were no differences 
in gender, age, socio-economic status or ethnicity between responders and non-
responders. The mean (S.D.) age of participants was 14.4 (\.3) years. Ninety-six 
percent of participants were 'white'. Ninety percent of participants were middle or 
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· upper socio-economic status, as determined using the IMD. Sample characteristics 
are presented in Table 3.2.1. 
Table 3.2.1 Participant characteristics. 
N(%) 
Age; mean (S.D.) 
Ethnicity (% white) 
Socio-economic status* (%) 
All 
158 
14.4 (1.3) 
96.2 
Boys 
72 (46) 
14.3 (1.4) 
97.2 
Low 8.9 13.9 
Middle 16.5 15.3 
High 74.7 70.8 
* Index of multiple deprivation (IMD) area-level measure. 
After school context 
Girls 
86 (54) 
14.5 (1.3) 
95.3 
4.7 
17.4 
77.9 
The social and environmental contexts adolescents engaged in during the period 
l5.30h-18.30h are described in Table 3.2.2. Participants reported that 50-60% of the 
after school period was spent at home. Time spent in other outdoor areas accounted 
for approximately 15% of reports. No other single location was prominent during this 
period. Social context after school was split three ways in both sexes. Thirty to forty 
percent of reports indicated that adolescents were alone during these hours. The 
remaining time was split approximately equally between friends and family members. 
Physical activity - location 
The social and environmental contexts of selected sedentary and physically active 
behaviours are presented in Table 3.2.3, and in graphical form in Figures 3.2.1 and 
3.2.2. For boys, sports / exercise was distributed equally across garden / yard (25% of 
reports), park / local streets (23%) and other outside areas (27%). In girls, the 
predominant locations for sports / exercise were other inside areas (39%) and other 
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outside areas (24%). For both sexes, a small proportion of sports exercise took place 
at home (boys 3%, girls 8%) or at school (boys 13%, girls 5%). Active travel, as 
would be expected, occurred almost exclusively in other outdoor locations (boys and 
girls 97%). 
Table 3.2.2 Overall location and social context for the after school period (15.30h-
18.30h). 
Boys(%) Girls (%) 
Location 
Home 59.7 54.1 
GardenIY ard 5.3 3.0 
ParkILocal streets 5.2 4.2 
School 3.7 3.4 
Friends house 2.5 3.3 
Relatives house 1.4 0.7 
Other inside 2.5 8.7 
Other outside 15.2 16.2 
CarlBuslTaxi 4.5 6.4 
Social 
Alone 38.7 35.5 
Friend (s) 31.9 32.0 
Sibling(s) 7.9 5.2 
Parent(s) 7.2 12.2 
Family* 11.3 11.5 
Friends and Family 1.8 2.5 
Other 1.2 1.1 
* Family = combination of parent and sibling. 
Physical activity - social context 
The most frequently reported social context for active travel (boys 62%, girls 70%) 
and sports / exercise (boys 75%, girls 55%) after school was with friends. 
Approximately one quarter of active travel was done alone during these hours (boys 
29%, girls 27%). Girls indicated that sports / exercise activities were undertaken 
alone (boys 12%, girls 19%) or with 'friends and family' (boys 3%, girls 11%) more 
frequently than boys. 
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Sedentary behaviour - location 
For boys and girls, the primary location of TV viewing (boys and girls 92%) and 
computer use (boys 96%, girls 91%) was home. Shopping / hanging-out occurred 
most frequently in other outdoor areas (boys 67%, girls 46%). Girls were more likely 
to report shopping / hanging-out in a garden / yard (boys 0, girls 12%) or park / local 
street (boys 13%, girls 23%) compared with boys. 
Sedentary behaviour - social context 
The primary social contexts for TV viewing were alone (boys 42% girls 39%) or with 
family members, either individually (parent or sibling; boys 29%, girls 34%) or in 
combination (parent and sibling; boys 15%, girls 13%). Participants indicated that 
computers were used alone for 70-80% of the time after school. Friends were the 
predominant social context of shopping / hanging-out after school, accounting for 
around two-thirds of reports during these hours. While using motorised travel, 
adolescents were most frequently in the company friends (boys 48%, girls 51 %) or 
parents (boys 24%, girls 23%). 
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Table 3.2.3 Location and social context of selected sedentary and physically active behaviours during the period 15.30h-18.30h. 
Active travel Sports/ TV viewing Computer use Shopping/ Motorised Homework 
Exercise hanging-out travel 
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls 
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) 
Location 
Home 3.3 8.1 92.1 92.0 96.2 91.2 3.6 91.1 94.8 
GardenIY ard 24.7 12.5 12.0 
Park/Local streets 3.1 2.7 23.1 11.4 13.4 22.6 
School 12.8 4.6 9.2 2.7 8.9 3.0 
Friends house 2.2 4.2 7.8 2.6 8.8 1.2 1.3 2.2 
Relatives house 3.7 0.2 1.2 
Other inside 7.0 39.3 9.7 11.9 
Other outside 96.9 97.3 26.9 24.1 66.5 45.9 
CarlBusITaxi 100 100 
Social 
Alone 28.7 26.8 11.6 18.7 42.4 39.3 71.5 80.3 6.0 4.0 2.4 2.8 80.9 87.0 
Friend (s) 61.6 70.4 74.8 54.7 9.5 13.0 14.2 10.0 62.6 69.4 47.8 51.3 6.4 5.3 
Sibling(s) 4.2 2.6 4.4 2.7 16.8 16.8 10.3 2.6 3.3 1.4 5.1 2.9 3.2 1.7 
Parent(s) 2.1 0.2 3.7 4.4 11.9 17.7 0.3 4.9 13.7 23.5 22.6 9.5 4.5 
Family* 3.4 2.4 4.0 15.1 13.2 4.0 4.6 17.5 9.5 9.1 12.3 1.5 
Friends and Family 2.7 11.0 2.2 2.2 5.7 2.0 8.0 6.6 
Other 0.4 4.5 2.1 4.1 1.5 
* Family = combination of parent and sibling. 
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3.2.5 Discussion 
The present study describes the social and environmental contexts of selected 
sedentary and physically active behaviours in adolescents during the three hours 
immediately after school. Physically active behaviours occurred predominantly 
outdoors in the company of friends, though girls often engaged in sports I exercise 
activities indoors during this period. TV viewing and computer use were primarily 
home-based, highlighting the importance of this context for understanding and 
modifying these prevalent sedentary behaviours. The social context of TV viewing 
after school suggests that it is to some degree a social behaviour, often occurring in 
the presence of siblings and I or parents. Shopping I hanging-out is a social behaviour 
that occurs primarily outside with friends. 
Analyses revealed that for both sexes, active travel and sports I exercise after school 
occurred predominantly in the company of friends. Findings are consistent with 
previous research indicating that friends were the most frequently reported social 
context of walking and exercise in adolescents aged 11-16 years [150]. Review level 
data generally indicate a positive association between peer support and physical 
activity, but findings are not entirely consistent and there may be a gender difference 
[63, 93, 144]. A key issue during the after school period may be the extent to which 
young people are permitted to travel alone (independent mobility), as this may 
determine whether or not they are able to visit friends or meet at local parks or leisure 
facilities. A recent study found that children who were allowed to travel alone in their 
local area spent more time playing outdoors after school [153]. Environments that 
promote greater independent mobility, enabling young people to spend time with 
friends more easily, may contribute to increasing physical activity after school. In 
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addition, work with parents to examine what factors determine the amount of 
independence they allow their children may be insightful [154]. 
There were indications of a gender difference in the environmental context of sport / 
exercise during the after school hours. In boys, sport / exercise was located 
predominantly outdoors, whilst in girls these activities were split equally between 
outdoor and indoor locations. Findings may reflect a gender difference in preferred 
types of sport / exercise in adolescents or reluctance amongst girls to participate in 
activities outside due to self-presentational or safety concerns [122, 155, 156]. At 
school, boys tend to dominate playground space [157], enabling greater opportunities 
to be physically active and the same may be true of gardens or parks. Alternatively, 
girls may prefer to use these spaces for other activities, such as hanging-out and 
socialising with friends. Improving the provision of indoor facilities may be a viable 
strategy for increasing physical activity in adolescent girls after school. 
Technology-based sedentary behaviours, such as TV viewing and computer use, 
occurred almost exclusively at home during the after school hours. Whilst 
predictable, this finding highlights the importance of the home environment with 
regard to these prevalent sedentary behaviours and indicates that intervention 
programmes will need to focus upon this context. Few modifiable correlates of TV 
viewing and computer use have been identified to date, thus there is limited evidence 
from which to propose intervention strategies. However, TV viewing has been shown 
to be positively associated with the number of TV's in the home and having a TV in 
the bedroom, suggesting that access may be a key influence upon viewing time [158]. 
In laboratory-based studies, Epstein and colleagues found that reducing access to 
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desirable sedentary behaviours resulted in time being reallocated to less desired 
sedentary behaviours and physical activity [142]. Modifying the home environment 
will likely be a valuable component in any programme aimed at reducing TV viewing 
or computer use after school. 
Analysis revealed that approximately 50% of TV viewing occurred in the presence of 
family members, either individually (parent or sibling) or in combination (parent and 
sibling), suggesting that to some degree TV viewing is a social activity. Findings 
support existing evidence of familial aggregation in TV viewing habits [135], though 
the influence of siblings is not entirely clear [129, 131, 134]. This may be a barrier to 
reducing sedentary behaviour in young people, as for some parents watching TV with 
their children is considered to be valuable 'family-time' [159]. To this end, it may be 
necessary to provide families with alternative means of spending time together in a 
more physically active context. In addition, educating parents about the risks of 
excessive sedentary behaviour and highlighting the role they have to play as role 
models may be worthwhile intervention strategies. 
Shopping / hanging-out refers to a group of unstructured activities that are 
predominantly social in nature. After school, these behaviours occurred mostly 
outdoors in the company of friends, indicating that contextually they are similar to 
sports / exercise activities. As noted in the previous chapter, these activities may be 
associated with participation in light intensity physical activity amongst adolescent 
girls, and thus may have been labelled inappropriately as sedentary. More work is 
required to clarify the behavioural characteristics and health outcomes of hanging-out. 
Such behaviours, whilst only loosely defined and difficult to measure, serve important 
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developmental needs during adolescence [160). During discretionary time, social 
activities, including hanging-out and chatting with friends, were particularly prevalent 
amongst adolescent Australian girls [67). Intervention strategies to promote shopping 
/ hanging-out may be a viable method of reducing sedentary behaviour in adolescents, 
as the contextual make-up of these behaviours (predominantly outdoors with friends) 
inhibits participation technology-based sedentary behaviours, which are prevalent 
after school. 
In the present study, and those conducted previously [150, 151), the context of 
physical activity and sedentary behaviour in young people has been examined using 
data from observational cross-sectional research, therefore it is not possible to imply 
causal associations. This raises a number of interesting questions. For example, to 
what extent may social and environmental characteristics be considered causes or 
consequences of behaviour, and does the nature of the relationship differ between 
sedentary and physically active behaviours? Moreover, if contextual characteristics 
do play a role in determining behaviour, are both social and environmental factors of 
equal importance or does one predominate over the other and which should be 
targeted for intervention? Further research to clarify the association of contextual 
characteristics with physical activity and sedentary behaviour in young people may 
provide valuable insight for the development of intervention strategies. 
A note of caution in the interpretation of findings of the current study is appropriate. 
Due to the complex nature of the data obtained from the time-use diary, a descriptive 
approach to the presentation of findings was deemed to be most appropriate for the 
purposes of the current study. However, no statistical tests were performed upon the 
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data, thus it was not possible to detennine whether patterns described in the results 
were valid observations or the result of chance variation. This approach is broadly 
consistent with a previous study exploring temporal and environmental characteristics 
of sedentary and physically active behaviours in young people [94]. Whilst the 
absence of statistical analyses is acknowledged as a limitation, the findings provide 
valuable insight into the social and environmental context of key health-related 
behaviours in young people after school that has not previously been described in the 
literature. 
A strength of the present study is that the diary method allowed for simultaneous 
assessment of behaviour and the social and environmental context in which it 
occurred. Because the diary is completed contemporaneously with the behaviour 
occurring, recall errors and known sources of bias may be reduced compared with 
other self-report methods [111]. This is the first study to describe contextual 
characteristics of a range of sedentary behaviours in young people, a valuable 
contribution to the literature as scientific interest in sedentary behaviour continues to 
grow. Limitations of the current study are acknowledged. Firstly, the response rate 
was low; perhaps a consequence of the relatively high participant burden of the diary 
method, and this may have resulted in a response bias. Secondly, a minimum of two 
days complete data were required for inclusion in analysis, which may not be 
representative of overall weekday behaviour patterns. Finally, staff members selected 
classes for participation in the current study, in order to minimise disruption to the 
school, however this may have introduced a selection bias. 
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3.2.6 Conclusion 
Knowledge of where and with whom young people participate in sedentary and 
physically active behaviours after school may contribute to the development of 
effective behaviour change strategies. Efforts to reduce TV viewing and computer 
use during these hours should adopt a whole-family approach and target the home 
environment. Improving the provision of indoor facilities, with opportunities to be 
active alone or with friends, may be a viable strategy for increasing physical activity 
in adolescent girls after school. 
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Chapter 4 
Interventions to promote physical activity in young people conducted in 
the hours immediately after school: A systematic review 5 
4.1 Abstract 
After-school is a critical period in the physical activity and sedentary behaviour 
patterns of young people. Interventions to promote physical activity during these 
hours should be informed by existing evidence. The present study provides a 
systematic review of interventions to promote physical activity in young people 
delivered in the hours immediately after school. The review was conducted in 
accordance with guidelines from the National Institute for Health and Clinical 
Excellence. Studies were located through searches of electronic databases, including 
MED LINE, EMBASE, PsychINFO, and ERIC. For included studies, data were 
extracted and methodological quality assessed using standardised forms. Eight 
papers, reporting seven studies, met inclusion criteria. Two studies reported positive 
changes in physical activity and five indicated no change. Evidence suggests that 
single-behaviour interventions may be most effective during these hours. Limitations 
in study design, lack of statistical power and problems with implementation have 
, This study was drawn from a series of reviews commissioned by the National Institute for Health and 
Clinical Excellence (NICE) to provide background evidence for the development of public health 
guidance for promoting physical activity in children and adolescence. Reviews were carried out by the 
Public Health Collaborating Centre for Physical Activity, an alliance between the British Heart 
Foundation Health Promotion Research Group and the British Heart Foundation National Centre for 
Physical Activity and Health. The author's role in this process was to screen for and locate potentially 
relevant papers identified through electronic searches, extract and tabulate data from included studies, 
and contribute to the writing of methods, results and discussion sections of each review. Dr. Trish 
Gorely and Professor Stuart Biddle provided academic leadership, cross-checked article selection and 
data extraction and lead on writing the reviews. The study described here was conceived and written 
by the author and, with the exception of drawing upon the database search results, was distinct from 
other reviews produced for NICE. 
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likely hindered the effectiveness of interventions in the after-school setting to date. 
Further work is required to develop interventions during this critical period of the day. 
4.2 Introduction 
Regular physical activity is associated with decreased risk of cardiovascular disease 
[29, 161] and improvements in psychological well-being amongst children and 
adolescents [123]. However, in the UK and other developed countries, a sizeable 
proportion of young people are largely inactive and lead sedentary lifestyles [162]. 
Evidence suggests that the global incidence of childhood obesity is rising [9], 
increasing interest in understanding the physical activity and sedentary behaviours of 
young people. These behaviours may be implicated in the aetiology of obesity [17]. 
The development and evaluation of interventions to promote physical activity in 
young people is, therefore, a public health priority. 
Based on the behavioural setting concept [163], interventions to increase physical 
activity in young people have been located within the community, family or primary 
care, with varying degrees of success [164]. The majority of physical activity 
interventions with young people, however, have been school based, targeting the 
curriculum, physical education, the school environment, school policy or 
combinations of these [165]. While school level programmes may be effective at 
increasing activity during physical education, they appear less successful in 
improving activity outside of school hours [165]. Numerous studies indicate that the 
majority of young peoples' physical activity occurs outside of school, reinforcing the 
need for interventions in other settings [98, 101]. 
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Studying the hours immediately after school may be particularly insightful because 
during this period young people have discretion as to how they use their time, freed 
from the constraints of school and parental curfews that may restrict behaviour in the 
evening. After school, often referred to as 'critical hours', is a time when young 
people engage in a considerable proportion of their daily leisure time activity, as 
noted in Chapter 2 [128] and physical activity during this period is predictive of 
overall activity patterns [100]. At present there are no published interventions aimed 
specifically at increasing physical activity in the period immediately after school. 
Interventions based in the after school setting, whilst seeking to increase total physical 
activity, may provide valuable information as to what can be achieved during these 
hours. A previous review reported mixed results of after-school intervention 
programmes, noting that there were notable methodological weaknesses in some of 
the studies reviewed [166]. However, this study was limited by failure to describe the 
search strategy employed (i.e. search terms used, inclusion/exclusion criteria). In 
addition, it included studies that did not report physical activity outcome data or 
assessed fitness rather than physical activity behaviour or recorded activity only 
during intervention sessions. 
Currently, few interventions aimed at reducing sedentary behaviour in young people 
are available in the literature, and none have focused specifically upon reducing 
sedentary behaviour after school. For this reason, the present study focused 
predominantly upon interventions that sought to increase physical activity. 
Nonetheless, where intervention content or outcome assessments addressed sedentary 
behaviour these are reported and discussed accordingly. The purpose of the present 
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study was to systematically review interventions to promote physical activity in 
young people conducted in the hours immediately after school. 
4.3 Method 
The review was conducted in accordance with guidelines developed by the National 
Institute for Health and Clinical Excellence (NICE; 2006) The search strategy was 
devised by the Public Health Collaborating Centre for Physical Activity and NICE. 
Search terms included 'physical activity', 'exercise', 'play', 'child', 'adolescent', 
'youth', 'community', and 'gym'. Terms were employed in the following order (I) 
physical activity terms, (2) child terms, (3) location terms. Electronic searching was 
conducted independently by the Support Unit for Research Evidence (SURE) at 
Cardiff University, using the following databases: Cochrane Database of Systematic 
Reviews (CDSR), Database of Abstracts of Reviews of Effectiveness (DARE), 
Cochrane Central Register of Controlled Trials, MED LINE, EMBASE, PsychINFO, 
CINAHL, HMIC, SPORTDiscus, ASSIA, SIGLE, Current Contents, ERIC, 
TRANSPORT, Environline, EPPI Centre Databases, NRR. Searches were performed 
for the period January 1990 to August 2007. Online contents pages for the Journal of 
Physical Activity and Health were screened for relevant articles, as this journal was 
not indexed on any electronic database. Reference lists of all included papers and 
relevant reviews were scrutinised for articles not identified through electronic 
searches [164,165,167-172]. 
Inclusion criteria required that studies (I) conducted an intervention to promote 
physical activity based in the after school setting, (2) targeted participants less than 18 
years of age, (3) reported an outcome measure of physical activity (objective or self-
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report). Studies aimed at preventing overweight / obesity were included, but obesity 
treatment studies were excluded. Studies assessing both physical activity and 
physical fitness were included; however, those with only physical fitness assessment 
were excluded. Unpublished articles, conference papers and dissertations were also 
excluded. 
Included studies were assessed for quality independently by two reviewers using 
design-specific quality assessment tools developed by NICE [173] (see appendix 8.7). 
Studies were categorised '++' (excellent quality), '+', or '-' (poor quality) based on 
the extent to which potential sources of bias had been minimised. Any discrepancies 
were resolved through discussion. 
4.4 Results 
Searching produced 14,413 potentially relevant 'hits'. One member of the research 
team conducted initial screening based on title and removal of duplicates, with 341 
papers deemed potentially relevant. Secondary screening based on title and abstract 
identified 195 papers for full retrieval and assessment against inclusion / exclusion 
criteria. This included 67 studies identified through sources other than electronic 
searching. To ensure consistency, a third member of the team checked 10% of 
included and excluded papers, with no discrepancies found. Eight papers, reporting 
seven studies, were accepted for full data extraction [174-181]. Taylor et al (2006; 
2007) report data from the same sample. The sample is the unit of analysis. A flow 
diagram presenting the process of identification is shown in Figure 4.1. 
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Figure 4.1 Flow diagram of study selection procedure 
Included studies: summary 
All studies were conducted in the USA, except Taylor et al (2006; 2007) which took 
place in New Zealand. All studies targeted the after school period and four included a 
family component [175-179]. Three studies were designed to prevent weight gain 
[176-179], three targeted physical activity and / or its psychosocial determinants [174, 
175, 180], and one targeted physical activity and fruit and vegetable intake [181]. 
Five studies were aimed at the African American population [174, 176, 177, 180, 181] 
and one targeted young people from rural communities [175]. For methodological 
quality, two studies were scored '++' [178-180], three scored '+' [175-177] and two 
received a '-' rating [174, 181]. Two studies reported positive changes in physical 
activity [174, 180] and five resulted in no change [175-179, 181]. A brief summary of 
reviewed studies is provided in Table 4.1. A detailed description of included studies 
is provided in Table 4.2. Given the small number of studies analysed, and our belief 
in the need for more detail on the content and delivery of interventions, we present 
each individual study first followed by overal1 trends. 
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Table 4.1 Brief summary of included studies 
Study Design Population Physical activity measurement Quality Physical activity 
outcome 
Wilson et al (2006) CNRT Af-Am children, 10-11 years Accelerometry ++ Increase 
Taylor et al (2007; 2008) CNRT Children, 5-12 years Accelerometry and self report ++ No change 
Story et al (2003) RCT Af-Am girls, 8-10 years, at Accelerometry and self report + No change 
risk of overweight 
Robinson et al (2003) RCT Af-Am girls, 8-10 years, at Accelerometry and self report + No change 
risk of overweight 
Pate et al (2003) CNRT Af-Am children, 9-10 years Self report + No change 
WiIson et al (2002) CRCT Af-Am adolescents 11-15 Accelerometry No change 
years 
Annesi et al (2007) CNRT Af-Am children, 9-12 years Self report Increase 
Af-Am - African American; CNRT - Controlled Non-Randomised Trial; RCT - Randomised Controlled Trial 
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Wilson et al. (2005) [180] conducted a 4-week student centred intervention to 
increase physical activity in underserved youth. Participants were 48 (Intervention 
group n= 28), predominantly African American, adolescents aged 10 - 12 years. The 
study used Self-Determination Theory (SOT) and Social Cognitive Theory (SCT) to 
inform intervention design. The intervention took place on three days per week, for 2 
hours after school. Participants in the control group received a 4-week general health 
intervention that did not emphasise physical activity. Physical activity was measured 
over five consecutive days using accelerometry. 
Intervention sessions comprised a 30 minute snack / homework component, 60 
minutes of moderate to vigorous physical activity (MVPA) and a 30 minute SCT and 
motivational component, including self-monitoring, goal setting, and developing 
strategies for engaging in physical activity with family and friends. The participants 
took ownership of the programme by selecting the activities to be included in the after 
school sessions. Participants took part in a videotaped 'strategic self-presentation' 
exercise, wherein they described positive coping strategies for increasing physical 
activity. This was intended to enhance motivation and self-concept for physical 
activity by encouraging adolescents to devise and share their personal coping 
strategies. 
Results showed a significant group by time interaction for moderate physical activity 
(adjusted means 99.36 vs. 72.63 mins/day), MVPA (adjusted means 113.94 vs. 78.78 
mins/day), and vigorous physical activity (adjusted means 11.33 vs. 5.31 mins/day) 
(all p=.02). In each case, physical activity increased in the intervention group and 
decreased in the control group. 
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Taylor et al. (2006; 2007) [178, 179] conducted a 2 year intervention with 472 
children aged 5 - 12 years in New Zealand. Participants were drawn from 4 
intervention and 3 control schools from two semi-rural geographically separate 
communities. The sample was predominantly white and middle class. The primary 
aim of the study was to prevent excess weight gain by increasing opportunities for 
healthy eating and non-curricular physical activity. Physical activity was assessed by 
accelerometer and self-report at baseline and 1 and 2-year follow-up. TV viewing 
time was also assessed by self report at baseline, 1 and 2 year follow-up. 
The intervention focussed upon encouraging healthy eating and physical activity in 
children, rather than highlighting weight or obesity issues. The primary intervention 
in both years was the provision of a Community Activity Co-ordinator, employed 
part-time (20 hours/week) at each intervention school. Their role was to encourage all 
children to be a little more physically active everyday by increasing the variety and 
opportunities for physical activity at break, lunch times and after school, beyond that 
which was currently provided. Wherever possible the focus was upon encouraging 
lifestyle-based activity rather than structured sports. Activity co-ordinators ran an 
activity session each day, set out equipment for children, and initiated games, 
particularly with older pupils. They also worked to involve parents and members of 
the community in encouraging activity for schoolchildren. During the second year of 
the intervention, additional elements were introduced to reduce intake of sugary 
drinks, increase fruit and vegetable consumption, reduce television viewing and build 
activity breaks into the school day. 
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Results at year 1 showed a positive effect for physical activity. After adjustment for 
baseline activity, age and sex, accelerometer counts per minute were 28% (95% Cl: 
11 to 47%) higher in the intervention group. This was true for physical activity 
during school hours (ratio INT:CON 1.38; 95% Cl: 1.18 to 1.62) and at home (ratio 
INT:CON 1.20, 95% Cl: 1.04 to 1.37). In addition, participants in the intervention 
group spent less time physically inactive (ratio INT:CON 0.91,95% Cl: 0.85 to 0.97) 
and more time in MPA (ratio INT:CON 1.07, 95% Cl: 1.03 to 1.12). However, 
results at year 2 showed no effect for physical activity behaviour change. The 
differences in mean accelerometer scores were not significant (-75, 95% Cl: -215 to 
65). Self-report data showed that intervention children were less active than control 
children at both year 1 (-0.2,95% Cl: -0.4 to -0.1) and year 2 (-0.2, 95% Cl: -0.4 to-
0.0). No differences in TV viewing time were observed between groups at 1 or 2 year 
follow-up, though it should be noted that statistical analyses were not presented thus a 
full examination of intervention effects for this variable was not possible. 
Story et al. (2003) [177] and Robinson et al. (2003) [176] report pilot studies from the 
multi-site intervention - Girls Health Enrichment Multi-site Studies (GEMS) - in the 
USA. The multi-site project funded four centres to test interventions designed to 
prevent weight gain in African American girls aged 8 - 12 years. Intervention sites 
used similar eligibility criteria and measurement tools, but were free to devise their 
own intervention strategies. Story et al. (2003) [177] used SCT to develop a 12 week 
after school programme entitled "Girlfriends for KEEPS" - 'Keys to Eating, 
Exercising, Playing and Sharing'. The study recruited 54 predominantly African-
American girls in the top 25th percentile for age and sex specific Body Mass Index 
(BMI). The intervention was offered twice a week for one hour after school. A 
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family component, designed to reinforce key messages from after school meetings, 
was included. Physical activity was assessed by accelerometer and self-report at 
baseline and post intervention. 
The intervention targeted key constructs from three domains: (I) environmental 
factors: peer support, opportunities, and role models; (2) personal factors: knowledge, 
values, and self-efficacy; (3) behavioural factors: practice, goal-setting, and social 
reinforcement. Club meetings consisted of fun, culturally appropriate, interactive, 
practical activities emphasising skill building and practice of the health behaviour 
message for that week. Messages included information about the. benefits of healthy 
nutrition, increasing physical activity, watching less television and enhancing self-
esteem. The family component included weekly family packets to take home, family 
night events, and phone calls to parents. The active control condition focussed upon 
promoting self-esteem and cultural enrichment, but did not address nutrition or 
physical activity specifically. 
After adjustment for baseline values, physical activity was consistently greater in the 
intervention group relative to the controls at post intervention, though differences 
were not significant. At post-intervention, mean accelerometer counts per minute 
were 503.7 vs. 446.2 (p=.12) for intervention and control groups respectively. 
Minutes of MVPA were 119 vs. 116.1 (p=.83) and self-report usual day physical 
activity scores were 4.6 vs. 4.3 (p=.53) for intervention and control groups 
respectively. Calculation of post-intervention effect sizes showed the effects to be 
generally small (accelerometer counts/min: d=.62; minutes MVPA: d=0.08; self-
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report usual day physical activity score: d=.26). The authors state that the study was 
not powered sufficiently to detect clinically significant differences between groups. 
Robinson et al. (2003) [176] recruited 61 African American girls aged 8 - 10 years 
with a BMI above the 50th percentile and / or at least one overweight parent or 
guardian. The 12-week intervention, based on SeT, focussed on increasing physical 
activity through dance sessions held after school and reducing television viewing. 
Physical activity was assessed by accelerometer and self-report at baseline and post 
intervention. 
Participants were randomly assigned to the intervention or control group. Dance 
sessions were offered 5 days / week from 15.30h - 18.00h at local community centres. 
Participants were encouraged to attend as often as possible, but not forced or coerced 
to attend a minimum number of days. Forty-six percent of intervention participants 
attended at least 2 days per week on average. Sessions comprised a healthy snack, 
followed by 60 minutes of homework time and 45 - 60 minutes of dance. Sessions 
ended with a 30 minute talk exploring the meaning of dance in the girls' lives and the 
importance of dance in the African-American culture and community. The TV 
viewing strand was entitled 'START' (Sisters taking action to reduce TV), and 
delivered through 5 home visits with participating families. START strategies 
included self-monitoring, 2-week TV turn-off, budgeting TV viewing time, and 
intelligent viewing. Participating families were provided with an electronic TV time 
manager to help with budgeting. The control group received a health education 
programme to promote healthful diet and activity patterns, delivered through monthly 
community health lectures. 
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Accelerometer data indicated a non-significant (d=.14, p=.67) increase (7%) in 
MVPA for the intervention group at follow-up. The adjusted difference between 
intervention and control groups of 55.1 counts / minutes from noon - 6pm , was also 
not significant (d=.21, p=.53). Whilst there were no changes in physical activity, 
intervention girls reported a 23% reduction in TV viewing (d=.4, p=.14) and 
intervention families indicated a significant reduction in total household TV viewing 
(d=.73, p=.007). Consistent with other studies in the GEMS project, the authors state 
that the study was underpowered to detect differences in the primary outcome variable 
of BM I and other main outcome variables. 
Pate et al. (2003) [175] conducted a quasi-experimental community based 
intervention, Active Winners, to increase physical activity and modify psychosocial 
determinants of activity in rural, predominantly African American children. Children 
(n=436), aged 10- 11 years, took part in the study. The theoretical framework for the 
intervention was Pender's Health Promotion Model and SCT. The control group was 
another rural community, who received no specific intervention. The intervention 
comprised 4 key elements: 'Active Kids', 'Active Home', 'Active School', and 
'Active Community'. Physical activity was assessed from 15.00h to 23.30h on 3 
consecutive days, using the validated Previous Day Physical Activity Recall 
(PDPAR) at baseline, mid-intervention and post-intervention. 
The predominant intervention component was an after school and summer camp 
programme known as 'Active Kids'. This was delivered through summer camps and 
after school programmes (2 hrs after school for 5 days / week for 15 weeks). The 
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'Active Kids' intervention comprised 'Fit for Fun' , focussing on physical fitness, 
where participants leamt the knowledge and skills needed to be physically active and 
activities to enhance cardiovascular endurance and muscular strength. In addition, the 
'Be a Sport' strand focussed on skill development for non-competitive games and 
sports. 'Social Rap' focussed upon improving understanding of social influences on 
perception of physical self and of physical activity. 'Active Home' included 
newsletters and homework assignments designed to keep parents informed about 
programme activities and provide information to help families become more active. 
'Active School' included the organisation of a school health team and wellness 
committee to improve the school environment and make physical activity more 
accessible to everyone. The 'Active Community' element was designed to keep the 
community informed of the broader Active Winners intervention, and encourage 
community members to be more physically active. 
There were no significant differences in MVP A or VP A between the intervention and 
control groups for either boys or girls at mid-intervention or post-intervention. In 
addition, there were no changes in hypothesised psychosocial determinants of 
physical activity. A comprehensive process evaluation was undertaken to assess 
implementation of intervention components. A number of implementation challenges 
were reported, specifically the home, school and community strands were not applied 
as intended. 
Wilson et aI. (2002) [181] recruited 53 predominantly African American middle 
school pupils aged 11-15 years. The intervention was 12 weeks in duration, 
conducted 3 days a week as part of an after school intramural sports programme. 
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Participants were randomised within schools to one of three arms: SCT, SCT plus 
motivational intervention (MI) or an education only control condition. During week 
one (baseline) participants were assessed for physical activity (accelerometer) and self 
reported food intake. Participants were educated on how to report food serving sizes 
and monitor their heart rate during physical activity. In the second week, intervention 
goals of increasing physical activity and fruit and vegetable intake were introduced. 
Weeks 3 - 12 focussed on developing behavioural skills to achieve intervention goals. 
The SCT intervention focussed on education, behavioural skills training, feedback and 
reinforcement. Behavioural skills included reinforcement plans, restructuring 
environmental cues, positive self-talk, confidence building, and increasing social 
support. For the SCT+MI condition, participants received the same SCT based 
intervention plus 30 minutes of strategic self-presentation videotapes. Participants 
took part in a videotaped interview in which they demonstrated for 'beginners' their 
positive coping strategies for increasing physical activity and fruit and vegetable 
intake. The control group was provided with educational materials about general 
health issues. 
The interventions did not result in increased physical activity. There were no 
significant group by time differences, though interpretation of findings is limited 
because no statistics were reported. Interestingly, the SCT +MI showed a decrease in 
moderate physical activity (MPA) (-9.4%) and vigorous physical activity (VPA) (-
29%), while the SCT condition increased both MPA (6.1%) and VPA (50%). In the 
control condition, MP A and VP A decreased over time. The study may have been 
underpowered, with only 69% of participants remaining in the control group at follow 
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up, and attrition rates of 17% and 30% in the intervention groups. There were no 
differences in physical activity self-concept or motivation over time or between 
groups (p>0.05). The SCT +MI group reported greater increases in physical activity 
self-efficacy than the control group (p<0.05). 
Annesi et al. (2007) [174] recruited 241 African American children, aged 9 - 12 
years, for a 12 week intervention. The study compared the effects of the 'Youth Fit 
For Life' intervention protocol, as delivered in the after school setting (3 sessions I 
week) or during physical education classes (2 sessions I week). Social Cognitive 
Theory was the theoretical framework adopted. A single-item self report measure 
was used to assess the number of days participants had taken part in moderate to 
vigorous physical activity in the previous week, excluding that conducted during 
school or in after school classes. 
The after school intervention was delivered in a multi-purpose room by school 
counsellors who had been trained in exercise methods. A YMCA exercise specialist 
supported counsellors for one session every two weeks. Sessions were approximately 
45 minutes in duration, comprising 20 minutes of non-competitive activities, followed 
by 20 minutes of strength training exercises two days per week. On the third day 
participants reviewed various self management and self-regulatory skills, consistent 
with SCT (goal-setting, self-monitoring, self-talk I cognitive restructuring, social 
support). General health education was provided in each session for about 5 minutes, 
supplemented by posters. For the PE condition, the intervention was delivered on 2 
days per week by PE specialist teachers in the school gymnasium. The key 
differences between conditions were leadership (counsellors vs. PE specialist 
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teachers), location (multi-purpose room vs. gymnasium), and timing (after school, 3 
days/wk vs. during PE, 2 days/wk) 
Results showed a significant increase in the number of days of MVP A for both 
intervention groups. The after school group reported a small, significant increase 
from 2.20 to 2.91 (p<.OOI) and the PE group a moderate increase from 2.38 to 3.13 
(p<.OO 1). Most body composition and fitness measures changed in a favourable 
direction in both groups and for boys and girls post intervention. 
Differences between effective / non-effective interventions 
Table 4.3 compares key features of effective (n = 2) and non-effective (n = 5) 
interventions. Few clear differences between effective and non-effective studies 
emerged. Effective studies used a controlled non-randomised trial design, whereas 
non-effective studies used various design types including controlled non-randomised 
trials and randomised controlled trials. There was some indication that targeting 
physical activity alone was more likely to result in positive findings. Both effective 
studies focused solely upon increasing physical activity, whereas a high proportion of 
non-effective studies targeted weight gain prevention or diet and activity together. 
Effective interventions were located in schools, providing some support for this 
setting in after school studies. However, a large proportion of non-effective studies 
were also school-based, often targeted in combination with community or home 
intervention strands. With regard to intervention duration, a large proportion of non-
effective, but also both effective, studies were short term, lasting less than 12 weeks 
from baseline to post testing. Only two interventions were conducted over a period in 
excess of 12 weeks, neither of which were successful in increasing activity. There 
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were no clear differences between effective and non-effective studies regarding 
intervention quality, sampling characteristics, theory utilised, follow-up duration, or 
method of physical activity assessment used. 
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Table 4.2 Intervention characteristics of included studies. 
First Study Setting Research Study Description of intervention Follow Physical Main results Non Confounders / 
author & design question population, -up activity physical potential 
date & country, sample outcome activity sources of bias 
quality variables (inc outcomes 
measures) 
Story et al RCT School To develop 8-10 year old Social Cognitive Theory none Accelerometry After adjustment Girls in the Pilot study 
(2003) (+) and and evaluate Af-Am girls at or 12 week duration ( counts/m in; for baseline scores, Int group with low 
[177] home an after above the 25 th minsMVPA) PAwas reported statistical 
school percentile for "Girlfriends for KEEPS" and MET consistently greater significantly power. 
Minnesota intervention age- and sex- ('Keys to eating, exercising, adjusted usual for Int group versus higher 
GEMS programme specific BMI playing and sharing') activity Con,butno scores for Organised 
pilot study designed to USA Meetings held twice a week differences were PA neighbourhood 
prevent for one hour after school. CSA significant preference at walks not well 
excess Mean (SO) age Targeted key constructs of Accelerometer post attended-
weight gain (yrs): (I) environment: peer (worn for 3 intervention only 2 families 
in Af-Am Int = 9.4 (0.9) support, opportunities and days); GEMS compared took part 
girls Con = 9.1 (0.8) role models; (2) personal Activity with Con 
factors: knowledge, values Questionnaire group 
N=54 (IntN = and self-efficacy; and (3) (self-report) (P=0.04) 
26; Con N = 28) behaviour: practice, goal-
setting, social reinforcement. 
83%Af-Arn, 
12% Caucasian, Family involvement 
5% Biracial reinforced after-school club 
messages through weekly 
family packets and family 
night events 
Robinson RCT Commu To evaluate 8-10 year old Social Cognitive Theory none Accelerometry Average There was a Pilot study 
et al (+) nity the effects of Af-Am girls at or 12 week duration (12pm-6pm accelerometer significant with low 
(2003) centres after school above the 50th only, counts per minute reduction in statistical 
[176] and dance and percentile for Dance classes offered 5 counts/min (12pm-6pm) total power. 
home reduced TV age- and sex- da~s/week at 3 community and minutes increased b~ about household 
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Stanford viewing on specific BMI centres. Sessions lasted up to MVPA) and 7% for Int versus TV use for 
GEMS weight gain and/or having at 2.5 hours starting with previous day Con at post Int 
pilot study prevention least one healthful snack, 1 h of MVPA (self- intervention, compared to 
in Af-Am overweight homework, then 45-60 report) between group Con group 
girls. parent/guardian minutes of MVPA (African differences were (P~0.007) 
USA dance, Hip-Hop, Step). CSA not significant 
Sessions ended with 30 min Accelerometer Trend 
Mean (SP) age talk on the meaning and (worn for 3 toward 
(yrs): importance of dance within days), GEMS reduced 
Int ~ 9.5 (0.8) Af-Am culture and Activity individual 
Con ~ 9.5 (0.9) community Questionnaire TV viewing 
(self-report) for Int 
N~61 (IntN~ The START (,Sisters taking versus Con 
28; Con N ~ 33) action to reduce TV') participants 
intervention was 5 lessons (P~0.14) 
delivered during home visits. 
Sessions introduced 
strategies such as self-
monitoring, 2-week TV 
tumoff, budgeting TV hours, 
and 'intelligent viewing'. 
Wilson et CRCT School To compare Af-Am Social Cognitive Theory none Accelerometry No significant Int2 reported Con group 
al (2002) (-) the effects of adolescents 12 week duration (daily energy differences in P A greater comprised 
[181] two after USA expenditure in overtime or increase in males only. 
school InU ~ Weeks 1 and 2 kilocalories between groups. P PA self-
intervention Age 11-15 yrs comprised collection of and average values not reported efficacy than Intl and Con 
for (No specific age baseline data and establishing MET level and Con group had greater 
increasing data) intervention goals. Weeks 3- minutes in (P<0.05) loss to follow-
fruit and 12 focused on developing moderate and up than Int2 
vegetable N ~ 53 (InU N ~ behavioural skills for vigorous (30%,31% vs. 
intake and 20, Int2 N ~ 17" increasing fruit and vegetable physical 17% loss) 
physical Con ~ 16) intake and physical activity activity) 
activity behaviours (e.g., Intention to 
58% male reinforcement Elans, Eositive CSA treat anal~sis 
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Pate et al 
(2003) 
[175) 
CNRT 
(+) 
School, 
home, 
and 
commu 
nity 
strands 
To examine 
the effects of 
a 
community-
based 
intervention 
to increase 
PAand 
improve 
psycho-
social 
determinants 
ofPA in 
rural, 
predominant 
Iy Af-Am 
children 
5th grade students 
USA 
Mean (SO) age 
(yrs): 
Int = 10.9 (0.6) 
Con = 10.8 (0.7) 
N=436 (lnt N = 
175, ConN = 
261) 
Int = 49% male 
Con = 49% male 
Int: 88%Af-
Am, 11% 
White, I % other 
Con: 60%Af-
Am,3% White, 
7% other 
self-talk, and increasing 
social support) 
Int2 = As Intl plus a 
'motivational intervention' 
strand - 30 minutes of 
strategic self-presentation 
videotapes. Participants 
developed videotaped 
interviews demonstrating 
their positive coping 
strategies for increasing P A 
Social Cognitive Theory, 
Pender's Health Promotion 
Model 
18 month duration 
4 key strands 
Active Kids: Delivered 
during summer camps 
(approx. 5 hrs per day - 4 
days/week) and after school 
clubs (approx. 2 hrs day - 5 
days/week). Sessions sought 
to improve knowledge and 
skills needed to be physically 
active 
Active Home: Newsletter, 
homework assignments, 
family participation nights 
Active School: School health 
team and wellness committee 
Active Community: 
Information for the 
none 
Accelerometer 
(worn for 4 
days) 
Previous day 
MVPAand 
VPA(3pm-
11.30pm only; 
average 
numberof30 
minute blocks 
completed 
over 3 days) 
Previous Day 
Physical 
Activity Recall 
(self-report) 
There were no 
significant 
differences in 
MVPAor VPA 
between Int and 
Con groups for 
boys or girls 
There were 
no 
significant 
Group x 
Time 
interactions 
in boys or 
girls for 
various 
psychosocial 
determinants 
ofPA, 
including 
intentions, 
beliefs, 
support 
seeking and 
overcoming 
barriers. 
was not 
conducted 
The ethnic 
composition of 
Intand Con 
groups was 
different: 
Home, school 
and 
community 
components 
not 
implemented 
as planned. 
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community about the Active 
Winners intervention 
Tayloret CBA School To examine 5 - 12 year old 2 years duration none Accelerometer Year I results: Year I Int children 
al (2006; (++) and the children counts/minute Accelerometer results: were more 
2007) cornmu effectiveness New Zealand Main initiative was the and minutes of counts per minute Int children physically 
[178,179] nity ofa two provision of Community sedentary, were 28%, (95% spent 6%, active 
year Mean (SD) age Activity Co-ordinators (ACs) LPA,MVPA Cl: 11 to 47%) (95%CI: I (P=O.OOI) and 
intervention yrs: in each Int school. Main role and VPA (8am higher for Int group to 9%) less leaner 
to prevent Int = 8.0 (1.7) was to encourage all children - 8pm only) vs. Con time (P=0.004) than 
obesity in 5 Con = 7.9 (1.5) to be a little more active watching Con group at 
-12 year every day, by increasing the Mini-Mitter 2 ),ear results: TV. baseline 
old children Number of variety and opportunities for Actical Differences in 
by participants physical activity. Focus was accelerometer mean Year 2 Proportion of 
increasing providing on encouraging lifestyle (worn for 1-2 accelerometer results: No participants 
extra- baseline data = activity rather than structured days at counts/mill were no intervention providing 
curricular 469 (Int N = 250, sports. baseline and 2- longer significant effect was follow-up data 
physical Con = 219) 5 days at (-75; 95% Cl: -215 observed for (Int and Con 
activity Additional initiatives follow-up) to 65). TV viewing groups, years I 
Int = 55% male introduced in 2"" yr included (no data and 2):74-
Con = 49% male activities to increase fruit and Seven day Self-report data presented) 83% 
vegetable consumption, physical showed that Int 
82% Caucasian, reduce TV viewing, and activity recall children reported 
17% Maori, 1 % introduce activity breaks into and television less P A than Con at 
Pacific Island lessons time (self- both 1 (-0.2,95% 
report) Cl: 0.4, to 0.1) and 
2 year (-0.2, 95% 
Cl: 0.4 to -0.0) 
follow up. 
Wilson et CBA School To examine Grade 6 children Self-Determination Theory, none Minutes of Int group Int group Drop-out 
al (2005) (++) the effects of USA Social Cognitive Theory MPA,MVPA significantly significantly approx. 14%-
[180] a4-week 4 weeks duration and VPA per increased MP A, increased Intention to 
student- Mean (SD) age day MVPA and VPA at PA treat analysis 
centred (yrs): Sessions offered 3 da~s!week followuE motivation not emElo~ed 
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intervention Int - 11 (0.6) for 2 hours after school: 30 MTI compared with Con (P<O.OI) 
to increase Con = II (0.7) mins homework-snack, 60 accelerometer group (P<.02). and self 
physical mins MVPA, 30 mins theory- (worn for 5 concept 
activity in N = 48 (Int = 28, based intervention to increase days) (P<0.056) 
underserved Con =20) intrinsic motivation and compared to 
adolescents behavioural skills for P A. Con group 
Int = 39% male Strategies included self 
Con = 15% male monitoring and goal setting 
Int= 85% Af-
Am 
Con = 80% Af-
Am 
Annesi et Non School To compare Af-Am pre- 12 week duration none Previous week Days of voluntary Significant Different 
ai, (2007) random the effects of adolescents, days ofMVPA MVPA per week improvemen frequency of 
(174] ised two physical USA Youth Fit for Life protocol outside of increased ts in mood exposure to 
compar activity and delivered after-school or intervention significantly in (P<O.OOI) intervention 
ison health Mean (SO) age within PE classes (single both groups. for both between 
before behaviour yrs: item self (P<0.05) groups. groups (in 
and change After-school After-school: 3 report) theory to 
after intervention boys = 10.1 (0.8) sessions/week for 45 Significant account for 
(-) s delivered After school girls minutes: 20 min CV improvemen trained vs 
after school = 9.6 (0.7) activities per session, ts in self- untrained 
or during PE boys = 10.1 followed by 20 mins of appraisal leaders) 
physical (1.2) resistance training or 20 mins constructs 
education PE girls = lOA of self-management/self- (P<0.05) in 
(1.1) regulatory skills training both groups 
(goal-setting, self-
N = 241 (After- monitoring, self-
school N = 128, talk/cognitive restructuring, 
PE= 113) recruiting social support). 
Physical activity PE: 2 sessions/week: As 
data: after-school strand but 
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After-school N -
103, PE N=48 
delivered within PE. Self-
regulatory skills delivered 
fortnightly. 
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Table 4.3 Comparison of effective and non-effective interventions 
Intervention characteristic Effective Non-effective 
(n = 2) (n=5) 
Design 
RCT 0 2 
CRCT 0 I 
CNRT 2 2 
Quality 
'++' 1 1 
'+' 0 3 
'-' 1 1 
Setting 
Home 0 3 
School 2 4 
Community 0 3 
Aim 
Prevent weight gain 0 3 
ModifyPA 2 1 
Modify P A and diet 0 1 
Countrv 
USA 2 4 
New Zealand 0 1 
Samnle gender 
>75% male 0 0 
>75% female 1 2 
male/female 1 3 
Samnle age (mean years) 
8-8.9 0 1 
9-9.9 0 2 
10-10.9 1 1 
11-11.9 1 0 
12+ 0 1 
Samnle ethnicity 
(>80%) 
Af-AM 2 4 
White 0 1 
Samnle size (oer groun) 
<25 0 1 
25-49 1 2 
50-74 0 0 
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75-100 
>100 
Theory* 
SCT 
PHPM 
SDT 
Non-stated 
Intervention duration 
~12 weeks 
12-48 weeks 
>48 weeks 
FoJlow-up 
None 
Outcome measure 
Self-report 
Objective 
Both 
o 
1 
1 
o 
1 
1 
2 
o 
o 
2 
1 
1 
o 
o 
2 
4 
1 
o 
1 
3 
o 
2 
5 
1 
1 
3 
*SCT = Social Cognitive Theory, PHPM - Pender's Health Promotion Model, SDT = 
Self-Determination Theory 
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4.5 Discussion 
We reviewed the effectiveness of interventions to promote physical activity in young 
people located in the after school setting. In addition, we sought to identify key 
features that could be used to inform interventions designed to increase physical 
activity during these hours. 
Of the seven studies meeting inclusion criteria, two were successful in increasing 
physical activity [174, 180]. It is appropriate to note that one of these studies received 
a '-' rating for quality, primarily due to the use of a weak outcome measure for 
physical activity [174]. A further two studies, both from the GEMS project, reported 
trends towards increased activity but were underpowered to detect differences in the 
primary outcome of BM I and were likely underpowered for physical activity too [176, 
177]. Calculation of effect sizes for physical activity variables indicated effects were 
generally small. For all reviewed studies, physical activity outcomes were assessed at 
baseline and post intervention only, thus where behaviour change was reported it is 
not possible to determine whether it was maintained long term. In addition, 6 of the 7 
included studies were targeted at the African-American population, often with an 
emphasis upon low socio-economic groups. Recruitment strategies and intervention 
materials were tailored specifically to the needs of this population, thus generalising 
the methods and findings of reviewed studies to other population groups may be 
inappropriate. Overall, there is insufficient evidence to determine the effectiveness of 
after school interventions. Whilst most reviewed studies failed to increase physical 
activity, weaknesses in methodology or implementation may have limited their 
impact, suggesting that further research in this area is needed. 
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It is valuable to consider findings of the current study in the context of previous 
reviews that have examined the effectiveness of interventions to promote physical 
activity in children and adolescents [164,172, 182]. In their broad ranging review of 
physical activity interventions in youth, Salmon et al (2007) [164] indicated mixed 
evidence on the effectiveness of after-school programmes for promoting activity in 
young people, however, this was likely due to only 2 studies meeting inclusion 
criteria. Van Sluijs et al (2007) [172] indicated that multi-component interventions, 
and those including school and family or community involvement, have most 
consistently demonstrated effectiveness for modifying physical activity patterns in 
adolescents. Both van Sluijs et al (2007) [172] and Salmon et al (2007) [164] 
comment that few family-based interventions targeting adolescents have been 
conducted to date, and there is a need for additional studies located in this setting 
[182]. Given that the home environment and family members are prominent 
contextual characteristics of the after school period, as demonstrated in Chapter 3.2, it 
may be appropriate to locate interventions to reduce sedentary behaviour or increase 
physical activity after school within this setting. 
Regarding sedentary behaviour, two studies assessed TV viewing with one reporting 
no statistically significant changes at I or 2 year follow up [178, 179] and the second 
indicating a reduction in viewing time at follow-up in intervention subjects relative to 
controls [176]. It should be noted that only in the study by Robinson et al (2003) was 
a reduction in TV viewing a stated aim of the intervention. Currently, there is 
insufficient evidence to determine the effectiveness of interventions delivered in the 
after school setting as a means of reducing sedentary behaviour in young people. In 
light of the findings highlighted in Chapters 2 and 3.1, which indicated that sedentary 
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behaviours predominate during the after school hours, there is a need for further work 
in this area, including the development of interventions to reduce sedentary behaviour 
during these hours. 
Potential moderators of intervention effectiveness include sample characteristics, 
study quality or theoretical framework employed. As presented in Table 4.3, 
comparing effective and non-effective interventions may provide insight into what 
does and does not work in the after school setting. However, few clear moderators of 
effectiveness emerged. This is likely a consequence of the low number of studies 
reviewed, and that only two were successful in increasing activity. Nonetheless, there 
is some evidence that targeting physical activity only, rather than in combination with 
diet or as part of a weight gain prevention programme, may be a more effective 
strategy. It is possible that single behaviour interventions, with fewer messages 
focused on a single issue, are more suited to the cognitive capacity of children and 
adolescents. 
Setting and duration may also be important in the design of effective interventions 
after school. Both effective studies were located solely in the school setting, whilst 
non-effective interventions more likely took place in combinations of school, home or 
the community. Access may be a key issue here, such that school-based programmes 
are more readily accessible to participants and do not require additional transport or 
rely on the presence and co-operation of parents or other family members. Overall, 
interventions that cut across school, home and community boundaries provide greater 
opportunities to influence social and environmental determinants of physical activity 
and reinforce key intervention messages, but provide additional challenges of 
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implementation. Intervention design must ensure that participants (and their families 
where necessary) are provided with the means to attend intervention programmes at 
home or in the community. 
With regard to intervention duration, the majority of reviewed studies were relatively 
short term; both effective studies and three non-effective studies being less than 12 
weeks from baseline to post intervention assessment. The two studies that were 
implemented over longer duration failed to increase physical activity [175, 178, 179]. 
This most likely reflects challenges of implementation and fidelity in long-term 
intervention delivery. Pate et al. [175] report that the home, school and community 
strands of the Active Winners intervention were not implemented as planned due to 
time and resource limitations. Whilst long-term interventions present considerable 
challenges in delivery, sustained contact over a prolonged period may increase the 
likelihood of maintaining behaviour change. None of the reviewed studies included 
follow-up assessments, thus it is not possible to determine whether behaviour change 
was maintained long term. This is consistent with previous reviews, which have also 
noted that few studies have examined whether intervention effects persist over 
extended periods of follow-up [164, 172]. This is a limitation of existing evidence on 
the effectiveness of physical activity interventions in youth, as it remains unclear 
whether intervention effects can be sustained. A related issue is the extent to which 
intervention components are delivered as planned throughout the duration of the 
intervention programme, highlighting the importance of pilot testing to ascertain the 
feasibility of proposed intervention strategies and the extent to which they can be 
delivered over a sustained period of time. 
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A comment regarding intervention reporting and process evaluation is warranted. 
Only Pate et al. [175] conducted a rigorous process evaluation to determine the extent 
to which the programme was implemented as intended. This enabled the authors to 
provide possible explanations for why the intervention was not successful. In this 
case, it was problems regarding intervention implementation, rather than failures in 
design, theory or content, that could account for the lack of impact. Too few studies 
included process measures, which may have enabled a more complete discussion of 
why specific interventions did or did not result in increased activity. Allied to this, 
the use of mediation analysis to identify which intervention components are effective 
and how they operate, will allow for further refinement of intervention methods [183]. 
A limitation of this review is that only articles published in peer review journals in the 
English language were included. A key strength was the development of a 
comprehensive search strategy, implemented by a specialist information science unit. 
The review was limited to articles published from 1990 onwards, to allow for studies 
that were most reflective of current knowledge and practice. 
4.6 Conclusion 
A systematic review of interventions to increase physical activity in children and 
adolescents located in the after school setting was undertaken. Of the seven studies 
meeting inclusion criteria, two were found to be effective in increasing physical 
activity. Limitations in study design, lack of statistical power and problems with 
implementation most likely account for the lack of effectiveness in after school 
interventions to date. There is some evidence to suggest that single behaviour 
interventions may be most successful during after school hours. Further work is 
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required to develop interventions delivered during this time, and determine whether 
changes in behaviour can be maintained over extended periods of follow-up. 
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ChapterS 
School Gate to Dinner Plate: A pilot, family-based intervention to reduce screen 
time and increase physical activity in adolescents after school 6 
5.1 Abstract 
Chapter 5 describes the pilot implementation and evaluation of School-Gate-to-
Dinner-Plate, a family-based intervention to increase physical activity and reduce TV 
viewing and computer use in adolescents after school. Informed by behavioural 
economics, intervention resources included specially designed information leaflets 
and a weekly Action Planner, delivered by post to participants' homes. A thorough 
process evaluation was included to assess feasibility and acceptability of the 
programme. Primary behavioural outcomes were accelerometer-assessed physical 
activity and self-reported TV viewing and computer use after school. Forty-one 
families completed baseline and 12-week follow-up testing. Adolescents in the 
intervention group increased intention to be physically active after school, but there 
were no within- or between-group effects for behavioural outcomes. Overall, the 
programme was implemented as planned and well received by adolescents and 
parents, but participants may not have engaged with resources sufficiently to prompt 
behaviour change. Refinement of this intervention modality, with the addition of 
strategies to promote greater engagement with intervention content, is warranted. 
6 Currently under review with Health Promotion International 
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5.2 Introduction 
Regular health-enhancing physical activity is associated with improvements in 
physical and psychological well being in young people [45]. However, a considerable 
proportion of youth are insufficiently active to benefit health [184], and exceed 
recommended levels of sedentary behaviour [87], which may be detrimental to health 
independently of physical activity [19]. Longitudinal studies have documented an 
age-related decline in activity levels [46], even during adolescence, therefore, 
adolescents are recognised as a key 'risk' group for inactivity. The development and 
evaluation of interventions to increase physical activity and reduce sedentary 
behaviour in young people is a public health priority. 
A framework for the development and evaluation of complex interventions has been 
proposed by the Medical Research Council (MRC) [185, 186]. Key elements of the 
design process are summarised in a cyclical model, presented in Figure 5.1. 
Feasibility and pllotlng 
Testing p.rocedures 
Estimating recruitment and retention 
Deterrilining sample Size 
» i;} •••••.•••.. )L-.2-.2-.2-:J:2j Dissemination 
Surveillance and monitoring 
Long term follow-up 
Figure 5.1 Key elements of the development and evaluation of complex interventions 
(Adapted from Craig et al [186]). 
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Details of the intervention development phase, which provides the rationale for the 
intervention modality, content and theoretical underpinning are discussed below, with 
reference to the published literature and previous research outlined in this thesis. 
The association between family variables and physical activity in youth is well 
documented [93]. Previous research, for example, indicates a positive association 
between parental support / modelling and physical activity in children [63]. Sibling 
activity has also been shown to be positively associated with adolescents' physical 
activity [93]. Whilst it is generally acknowledged that parental influence wanes as 
children age, parents continue to be important in facilitating physical activity 
throughout adolescence, through, for example, provision of transport to recreational 
facilities [93]. However, interventions to promote physical activity delivered in the 
family setting have shown limited effectiveness to date, perhaps due to weaknesses in 
physical activity measures, and few programmes have targeted adolescents [164, 
172]. Further work to evaluate the effectiveness of family-based interventions is 
required to generate evidence to either support or refute its relevance for this age 
group [182]. 
Compared with physical activity, the evidence base for understanding sedentary 
behaviours in youth is less developed [62, 63] and few modifiable correlates have 
been identified. However, family- and home-level characteristics have emerged as 
potentially important influences. TV viewing in young people is positively associated 
with parental viewing habits and having a TV in the bedroom [\3 5]. Rules and 
restrictions regarding time spent with electronic media have been associated with 
lower levels of use [187], though some parents may be unaware or unconcerned about 
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their children's media habits [159]. Findings suggest that the utility of family-based 
interventions to reduce sedentary behaviour should be explored [188]. 
The study described in Chapter 3.2 examined the social and environmental 
characteristics of the after school period. In both boys and girls, greater than 50% of 
the after school period was spent at home. Furthermore, approximately 60% of the 
after school period was spent in the company of parents and / or siblings. In addition, 
family and home factors were prominent contextual features of the specific 
behaviours targeted in the current intervention. For example, screen-based sedentary 
behaviours, including TV viewing and computer use, most frequently occurred in the 
home after school, suggesting that intervention strategies targeting this location may 
be appropriate. Informed by the findings of the study described in chapter 3.2, 
previous research indicating that family-level factors may influence participation in 
sedentary and physically active behaviours in young people, and reviews of the 
literature indicating a need for further research in this setting, the current intervention 
adopted a family-based approach, targeting social and environmental factors that may 
influence behaviour during the after school period. 
Tailoring behaviour change resources to a specific period of the day may be a viable 
strategy for modifying sedentary and physically active behaviours in youth, but this 
approach has not previously been explored. The period immediately after school may 
be appropriate for the delivery of time-targeted strategies [189]. Findings from the 
study described in Chapter 2 indicated that adolescents obtain a considerable 
proportion of their leisure-time physical activity between 15.30h-18.30h, but most 
time during this period is spent in sedentary behaviours [128]. Furthermore, TV 
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viewing and computer use are negatively associated with physical activity during 
these hours, as demonstrated in Chapter 3.1, suggesting that excessive screen time 
after school may inhibit participation in physical activity [102, 152]. 
As noted in chapters 2 and 3.1, sedentary and active behaviours may compete for time 
during the after school hours, thus to inform intervention content it was necessary to 
utilise a theoretical perspective that could provide insight into behavioural allocation. 
Behavioural economics was selected as it provides a framework for understanding 
decision-making, and how time and resources are allocated given the options 
available [142, 143]. A series of studies conducted by Epstein and colleagues have 
shown that behavioural economics constructs, including 'access' and 'availability', 
are insightful for exploring the decisions young people make to be active or sedentary 
[142]. 
The format of the School Gate to Dinner Plate intervention was informed by findings 
of a recent review examining the effectiveness of family-based interventions to 
promote physical activity in children and adolescents [190]. The review indicated 
that successful interventions in the family setting were characterised by being located 
primarily within the home, and often involved the use of information packs. By 
contrast, unsuccessful interventions frequently required attendance at education or 
activity sessions taking place away from home. Accordingly, it was decided to 
develop a mail-delivered intervention programme, wherein all materials were 
delivered to participant's homes and there was no requirement for attendance at 
sessions away from home. School-based interventions that have included a 
component of 'sent-home' materials have reported some success in increasing 
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physical activity. Home-delivered, leaflet based interventions have demonstrated 
effectiveness for modifying feeding practices in children [191] and increasing fruit 
and vegetable intake in adults [192]. 
This chapter describes the implementation and evaluation of a pilot family-based RCT 
to reduce screen time and increase physical activity in adolescents during the after 
school period. This study falls within the feasibility and piloting stage of the MRC 
framework, previously described as a phase II or exploratory trial [185]. 
Accordingly, the primary aim of this study was to develop the optimum intervention, 
with a focus upon feasibility and acceptability, and providing valuable infonnation to 
infonn refinement of the intervention with respect to issues such as fidelity, 
recruitment and retention. Within this remit, and in accordance with guidelines 
outlined in the MRC framework, the study recruited a small number of participants, 
and thus power to detect statistically significant differences was lacking. 
5.3 Method 
Procedures were approved by the Ethical Advisory Committee of Loughborough 
University. Written infonned consent (parents) and assent (adolescents) were 
obtained from all participants at the time of baseline testing (see appendix 8.9). 
Recruitment 
Recruitment strategies included adverts placed on workplace notice boards, letters 
delivered through schools or community groups, and word of mouth (see appendix 
8.8). Recruitment strategies were devised to enrol participants from across the socio-
economic spectrum, with an emphasis upon lower SES groups. Forty-eight families 
117 
expressed an interest in the study and were sent baseline assessment packs, of whom 
41 completed and returned them. Main reasons for dropout were child's 
unwillingness to wear the accelerometer or lack of time. 
Overview 
'School-Gate-to-Dinner-Plate' was a home-delivered, family-based intervention, 
conducted over a 12-week period. All intervention materials and outcome 
assessments were conducted by post. Families were randomly assigned to 
intervention or control conditions upon return of baseline assessment packs. Two 
resource packs were posted to intervention families approximately 2 weeks apart, 
within 1 month of returning baseline measures. Pack 1 contained information leaflets 
for parents and adolescents (one each), a quiz sheet for adolescents and an Action 
Planner. Pack 2 contained information leaflets for parents and adolescents (one each) 
and a quiz sheet for adolescents. Follow-up assessments took place approximately 
12-weeks after completion of baseline testing. 
Intervention materials were informed by Behavioural Economics [142]. Key concepts 
were 'Access', 'Reinforcement' and 'Availability', which have been shown to 
influence physical activity and sedentary behaviour in young people [142]. Access 
relates to the amount of 'effort' required to engage in a particular behaviour. When 
physically active and sedentary options are equally accessible, children tend to select 
the sedentary option [106]. Intervention materials were devised to increase access to 
physical activities (e.g. prompting parents to ensure sports equipment was easy to find 
and in working order) and decrease access to sedentary behaviours (e.g. keeping video 
games machines in the box when not being used). Reinforcement was targeted 
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because reinforcing children for being less sedentary can increase physical activity 
levels [193]. Intervention materials prompted parents to reinforce their children (e.g. 
through praise or rewards) for choosing to be active or choosing to not be sedentary. 
Availability refers to the type and number of behavioural options that can be engaged 
in. It may be possible to shift behaviour from sedentary to active by providing access 
to valued active alternatives [106]. Intervention materials aimed to highlight a variety 
ways young people could be physically active. 
Materials 
The primary intervention resource was information leaflets devised specifically for 
the present study (see appendix 8.1 0). Leaflet content was informed by resources 
produced by the British Heart Foundation, and materials used in previous studies 
using leaflets to convey key intervention messages [194]. Adolescent leaflets were 
designed to: (I) increase knowledge about physical activity and sedentary behaviour, 
(2) increase preferences for physical activity, (3) provide ideas and suggestions on 
ways of being active, (4) prompt use of the Action Planner. Adolescents also received 
quiz sheets, containing missing-word games and word searches, the answers to which 
could be found in the leaflets. The quizzes were devised to be a fun method of 
encouraging adolescents to engage with the key messages presented in the leaflets. 
Parent leaflets were designed to: (I) increase knowledge about physical activity and 
sedentary behaviour, (2) highlight the importance of 'access' and provide advice on 
improving access to physical activities and reducing access to sedentary behaviours, 
(3) prompt parents to encourage (reinforce) their child to be more physically active or 
less sedentary, (4) provide suggestions and information about physical activity 
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opportunities for them and their child (availability), (5) prompt use of the Action 
Planner. 
Participants also received an Action Planner. This was a single A4 laminated sheet, 
supplied with a dry-wipe pen so that it could be re-used. In a table format, the planner 
comprised seven rows (one for each day of the week) and six columns with the 
following headings: day of week, time of day, activity, where, who and equipment. 
Using the Action Planner, adolescents were encouraged to plan their activities for the 
coming week. The planner was devised to prompt the development of 
implementation intentions, which are specific plans of action detailing exactly when, 
where and how to act in future situations [195]. Implementation intentions may be 
useful for bridging the intention-behaviour gap, by creating a link between specific 
cues (time of day, location, social context) and a specific action [196]. Thus, the 
Action Planner was included to provide a means of translating positive intentions 
generated by the information leaflets into behaviour change. 
Measures 
The primary outcome measures were objectively assessed physical activity and self-
reported TV viewing and computer use after school. Physical activity was assessed 
for seven days by accelerometer (Actigraph GTlM; Actigraph, Fort Walton Beach, 
FL), using a 60-second measurement interval (epoch). Participants were instructed to 
wear the accelerometer on their hip during waking hours, except whilst swimming or 
bathing. Only weekday data were included in analyses. Reported outcomes are 
whole-day (06.00h-23.00h) and after school (15.30h-18.30h) moderate to vigorous 
physical activity (MVPA), light physical activity (LP A), inactivity and average daily 
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counts (whole-day only). A minimum of 2 days useable data was required for 
inclusion in analyses. Ten hours of recorded wear time was required for inclusion of 
a day in analyses of whole-day activity. For the after school period, 170 minutes of 
recorded wear time between 15.30h-18.30h (duration 180 minutes) was required for 
inclusion of each day in analyses. The allowance of 10 minutes 'non-wear' time 
during this period was to account for matters of personal care, such as bathing or 
changing clothes, when the accelerometer would be removed briefly. Time (minutes) 
in MVP A was determined according to age specific movement count thresholds 
[140]. The cut-point for physical inactivity was <100 counts per minute. Activity 
that exceeded 100 counts per minute but failed to meet the MVPA cut-point was 
defined as light intensity physical activity. 
TV viewing and computer use (including video game play) were assessed using a 
minute-by-minute time-use diary covering the period 15.30h-18.30h [152] (see 
appendix 8.11). Diaries were completed for three randomly assigned weekdays. 
Participants recorded only time spent watching TV, using a computer or playing video 
games because these behaviours are prominent during the after school period and may 
displace more active behaviours, as noted in previous chapters [102, 152]. Outcomes 
are reported as time (minutes) spent TV viewing and using a computer between 
15.30h-18.30h. 
In order to identify potential mediators of behaviour change, adolescents completed a 
range of psychosocial measures (see appendix 8.12). Knowledge of physical activity 
and sedentary behaviour was assessed using an 8-item multiple-choice test. Self-
efficacy for physical activity after school was assessed using a single-item [197]. 
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Adolescents' attitudes towards physical activity (Cronbach's a = .71) and selected 
sedentary behaviours (TV viewing, computer use, video game play) (Cronbach's a = 
.65) were assessed using separate 3-item measures. All responses were measured on a 
5-point scale ranging from (I) strongly agree to (5) strongly disagree, unless stated 
otherwise. Adolescent's intentions to engage in physical activity or watch TV / use a 
computer after school were assessed by separate single item measures, informed by 
previous research [198]. Participants responded on a 5-point scale ranging from (I) I 
am sure I will not (be physically active / watch TV or use a computer) to (5) I am sure 
I will (be physically active / watch TV or use a computer). 
Parent measures assessed access (Cronbach's a = .73), reinforcement (Cronbach's a = 
.44) and availability (Cronbach's a = .71) of physical activities using separate 2-item 
measures. Parents also responded to two 2-item measures assessing access 
(Cronbach's a = .58) and reinforcement (Cronbach's a = .61) for TV viewing and 
computer use. All parent items were measured using a 5-point scale ranging from (1) 
strongly agree to (5) strongly disagree. 
Demographic information was reported by parents at baseline. Socio-economic status 
(SES) was determined using the Index of Multiple Deprivation (IMD), a measure of 
compound social and material deprivation. IMD scores are derived from the postcode 
of the participant's home, and thus represent an area level approximation ofSES. 
Process evaluation was conducted to determine how successfully the intervention was 
implemented and participants' satisfaction with the programme. Process evaluation 
comprised questionnaires completed by intervention participants (parents and 
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adolescents) as part of follow-up testing, and our own records that documented 
recruitment, intervention delivery and outcome assessment procedures. Consistent 
with guidelines, the process evaluation assessed reach, dose, acceptability and fidelity 
of intervention delivery [199]. 
Statistical Analysis 
Analyses were performed using SPSS (16.0). Descriptive statistics (mean, S.D.) were 
used to summarise participant demographics and outcome variables. Intervention and 
control groups were compared at baseline using the Mann-Whitney test for 
continuous variables and Pearson Chi-square for ordinal data. Intervention effects 
were assessed by comparing the follow-up values of intervention and control groups 
using analysis of covariance (ANCOV A), with the baseline value of the outcome 
variable included as a covariate. Within-group differences from pre to post 
intervention were assessed using repeated measures analysis of variance (ANOVA). 
Analyses were conducted according to the intention-to-treat principle. In the event of 
missing data at follow-up, baseline values were carried forward. Statistical 
significance was set at alpha = .05. Standardised effect sizes (Cohen's d) were 
calculated. Cohen's d values of 0.2, 0.5, and 0.8 were applied to determine small, 
moderate and large effects respectively [200]. 
5.4 Results 
Sample characteristics 
Sample characteristics are presented in Table 5.1. Forty-one families completed 
baseline and follow-up assessments. Adolescents were approximately 12 years of 
age, and 56% were male. Parents that participated in the programme were 
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predominantly female (83%), married (78%), white (88%) and high socio-economic 
status (78%). There were no differences in demographic characteristics between 
intervention and control groups. For behavioural and psychosocial outcomes, the 
only difference between intervention and control groups at baseline was for after 
school MVPA (Intervention 22.5 mins, Control 16.8 mins; p < .05), indicating that, in 
the main, randomisation was successful. 
Table 5.1 Participant characteristics 
All Intervention Control 
(n=41) (n=21) (n=20) 
. Adolescent characteristics 
Sex (% male) 56 57 55 
Age; mean (S.D.) 12.6 (1.2) 12.4 (1.2) 12.8 (1.2) 
Ethnicity (% White) 88 86 90 
Parent characteristics 
• Sex (%male) 17 24 10 
• Age; mean (S.D.) 45.1 (5.0) 45.3 (5.3) 44.8 (4.9) 
Marital status (% married) 78 81 75 
Socio-economic status t (%) 
Low 7 5 10 
Middle 15 19 10 
High 78 76 80 
• Parent who provided consent and completed questionnaires. 
t Socio-economic status assessed using the Index of Multiple Deprivation (IMD): an 
area level approximation of socio-economic status based upon home postcode. 
Adolescent outcomes 
After controlling for baseline values, there were no significant differences in physical 
activity or sedentary behaviour outcomes between intervention and control groups at 
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follow-up (Table 5.2). Analysis of within group differences indicated a reduction in 
LP A from pre-to post-testing for participants in the intervention group (Baseline 
281.9 mins; follow-up 257.5 mins, p<.05). For psychosocial outcomes, there was an 
increase in adolescents' physical activity intention score from pre- to post-testing for 
the intervention group only (Baseline 3.1; follow-up 3.6, p<.05). There were no other 
within or between group differences in psychosocial measures. 
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Table 5.2 Behavioural and psychosocial outcomes by treatment group at baseline and 12-week follow-up. 
Baseline Follow-up Adjusted I-C Effect Size 
Intervention Control Intervention Control Difference (Cohen's d)t 
Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.) (95% Cn" 
Adolescent Measures 
Physical Activity (PA) (m ins/day) 
After school MVPA 22.5 (8.2i 16.8 (9.3) 26.0 (11.8) 22.7 (15.6) -1.3 (-8.9, 6.3) -0.1 
After school LP A 65.1 (13.3) 68.7 (11.7) 61.2 (13.6) 66.5 (13.9) -2.5 (-9.4, 4.4) -0.2 
After school inactivity 92.1 (16.6) 94.4 (14.9) 92.7 (19.1) 90.6 (21.3) 5.0 (-3.4, 13.5) 0.2 
Whole-day MVPA 93.8 (23.5) 84.9 (36.1) 93.7 (29.7) 95.5 (41.6) -5.9 (-19.0, 7.1) -0.2 
Whole-day LP A 281.9 (66.6)' 267.8 (56.9) 257.5 (60.0) 265.8 (61.9) -19.0 (-40.5, 2.6) -0.3 
Whole-day inactivity 437.6 (69.9) 449.0 (69.2) 451.1 (59.7) 436.0 (71.6) 21.3 (-0.6, 43.3) 0.4 
Whole-day total counts (counts/day) 522.2 (142.2) 527.5 (220.3) 505.9 (142.0) 568.1 (218.4) -43.4 (-97.0,10.1) -0.2 
Sedentary Behaviour (SB) (m ins/day) 
After school TV viewing 37.8 (27.6) 24.1 (21.2) 32.1 (26.8) 27.9 (22.9) -3.6 (-17.2,10.0) -0.1 
After school Computer-use 21.1 (28.7) 20.9 18.9) 24.2 (27.2) 16.6 (22.2) 7.5 (-6.0, 21.0) 0.3 
Psychosocial variables 
PA attitude 3.9 (0.8) 4.3 (0.5) 4.2 (0.6) 4.2 (0.6) 0.2 (-0.1, 0.5) 0.3 
PA self-efficacy 3.5 (1.4) 3.8 (1.0) 4.0 (0.9) 3.9 (1.0) 0.3 (-0.2, 0.7) 0.3 
P A intention 3.1 (1.1)' 3.2 (0.7) 3.6 (1.0) 3.3 (0.9) 0.3 (-0.1, 0.8) 0.3 
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SB attitude 
SB intention 
PA and SB knowledge 
Parent Measures 
PA Access 
P A Encouragement 
P A Availability 
SB Access 
SB Encouragement 
3.7 (0.6) 
3.5 (0.9) 
5.6(104) 
4.3 (0.8) 
4.3 (0.6) 
4.1 (0.9) 
3.0 (lA)' 
4.0 (0.9) 
4.0 (0.6) 
3.7 (0.8) 
SA (\.6) 
404 (0.5) 
4.3 (0.5) 
4.1 (0.7) 
3.0 (1.1) 
4.1 (0.6) 
3.8 (0.5) 
3.7 (0.8) 
5.8 (\,7) 
4.3 (0.7) 
4.3 (0.5) 
4.0 (\.0) 
2.7 (IA)§ 
4.2 (0.6) 
4.0 (0.6) 
3.8 (\.0) 
5.7 (1.5) 
4.3 (0.6) 
4.2 (0.6) 
4.1 (0.7) 
3.1 (\,2) 
4.1 (0.7) 
-0.1 (-004,0.2) 
0.1 (-004, 0.6) 
-0.1 (-0.8,0.7) 
0.1 (-0.2, 0.3) 
0.1 (-0.2, 004) 
-0.1 (-0.4, 0.2) 
-0.3 (-0.6, -0.0) 
0.2 (-0.1, 0.5) 
• Adjusted Intervention - Control difference: follow-up intervention minus control group, difference adjusted for baseline value of dependent variable by ANCOV A. 
'Effect size calculated as adjusted difference in intervention and control groups at follow up divided by the pooled within-group standard deviation. 
t Significant between-group difference at baseline (p < .05) 
§ Significant between-group difference at follow-up (p < .05) 
# Significant within-group difference (pre-post) (p < .05) 
PA Physical activity 
SB Sedentary behaviour 
MVPA Moderate to vigorous physical activity 
LP A Light physical activity 
-0.2 
0.1 
-0.1 
0.1 
0.2 
-0.1 
-0.2 
0.3 
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Parent outcomes 
There were few differences in parent measures (Table 5.2). A reduction in sedentary 
behaviour access scores from pre- to post-testing was observed for parents in the 
intervention group (Baseline 3.0; follow-up 2.7, p<.05). Allied to this, sedentary 
behaviour access scores were significantly lower in intervention parents compared 
with controls at follow-up (p<.05; Cohen's d = 0.2). 
Process evaluation 
All parents indicated that they received both intervention packs as intended and 
materials were generally well regarded. For example, over 80% of parents rated the 
leaflets, quiz sheets and Action Planner as interesting. Approximately 60% of parents 
indicated that the most useful resource included in the programme was the Action 
Planner. After reading the resources, 82% of parents felt that helping their child to 
live a physically active lifestyle was achievable. The majority of parents (82%) 
indicated that delivering the resources by post was a good method, with others 
preferring emails, group meetings or a home visit. One parent commented, "It may 
have been good to have a group launch (maybe with an inspirational role model) to 
get it started and then group meetings to deliver the materials." Almost all parents 
(94%) read the adolescent leaflets and indicated that they were interesting (76%), 
informative (82%), and age-appropriate (76%). More than three-quarters of parents 
reported that they encouraged their child to read the leaflets, complete the quizzes and 
use the Action Planner. 
Seventy-six percent of adolescents indicated that they received both intervention 
packs. Approximately 60% of adolescents reported that they found the leaflets, quiz 
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sheets and Action Planner interesting. For each of the resources (Leaflets, quiz 
sheets, Action Planner) approximately 30% of adolescents indicated that they found 
them boring or did not read them. When asked to indicate the part of the programme 
they enjoyed most, 60% of adolescents selected the quizzes, 30% chose the Action 
Planner and 10% the leaflets. Fifty-two percent of adolescents reported that taking 
part in the programme had helped them to learn about how to live an active lifestyle. 
When asked to suggest how the programme could be improved one adolescent 
commented, "You could get more involved, instead of just sending out letters. You 
could arrange meetings so you could meet people personally n. 
5.5 Discussion 
This is the first intervention to target reductions in screen time and promote physical 
activity specifically during the after school period. In accordance with MRC 
guidelines [186], the primary aim of this preliminary study was to assess feasibility 
and acceptability of the programme. Power to detect statistically significant 
differences was lacking. Overall, the programme was implemented as planned and 
well received by participants, but additional prompts may have been appropriate to 
encourage greater engagement with intervention materials. At follow-up, adolescents 
in the intervention group had increased intention to be physically active after school, 
but there were no changes in behavioural outcomes 
Analysis revealed no intervention effects for the primary outcome measures of 
accelerometer assessed physical activity or self-reported screen time after school. A 
possible explanation for the lack of effectiveness is that participants were highly 
active prior to implementation of the programme, perhaps associated with their higher 
129 
than average socio-economic profile. It is a limitation of the current study that despite 
attempts to recruit participants from a range of socio-economic backgrounds, 
strategies targeting lower SES groups were unsuccessful. Participants were 
predominantly upper socio-economic status, which may be positively associated with 
physical activity and negatively associated with sedentary behaviour [129]. In line 
with this observation, baseline assessments revealed that MVP A time in both groups 
exceeded 80 minutes per day, therefore scope to increase activity levels further was 
limited. Time spent watching TV or using a computer at baseline was comparable 
with previous research [128], therefore alternative explanations for lack of effect may 
also be required. With rising socio-economic status, parents are more likely to be 
highly educated and may be more informed and motivated to take part in health 
promotion programmes such as this. To reduce health inequalities, interventions 
targeting populations with Iow activity levels, such as those of low socioeconomic 
status or ethnic minorities, are needed, though recruitment from these groups may be 
challenging as noted in this and previous studies [201]. 
At follow-up, there was an increase in adolescents' intention to be physically active 
after school and a reduction in parent reported sedentary behaviour access for 
intervention participants. Whilst the intervention was successful in modifying these 
potential mediators of physical activity and sedentary behaviour, this did not translate 
into behaviour change. Cohen's d values indicated 'small' effect sizes, which may 
have been insufficient to elicit changes in behaviour. Limited evidence is available on 
potential mediators of sedentary behaviour or how these variables should be targeted 
through intervention. Previous research indicates that manipulating access to 
sedentary behaviour can influence the choice to be sedentary or active [142], but 
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much of this research has been laboratory-based and it is unclear how well findings 
translate to more ecologically valid settings. Of the theories available, behavioural 
economics may provide an appropriate framework for the study of sedentary 
behaviour, though further work to explore its application in the home-setting may be 
required. 
As noted in Chapter 4, and previous reviews of the literature [164,172], few studies 
have included long-term follow-up assessments to determine whether intervention 
effects can be sustained over prolonged periods. It was beyond the scope of the 
current study to include long-term follow-up assessment, and this is acknowledged as 
a limitation. Where long-term follow-up has been conducted, reviews of the literature 
indicate gradual waning of effect after intervention termination [22, 164], suggesting 
that it may be beneficial to develop intervention strategies that can be delivered over 
prolonged periods in order to maintain behaviour change. Due to the relatively low 
resource and staffing requirements of the intervention strategy used in the current 
study, it may be advantageous compared to more intense intervention methods 
because it could be delivered over an extended period oftime at relatively low cost. 
Parents and adolescents were mostly positive in their appraisal of intervention 
materials, but it was apparent that participants did not fully engage with all of the 
resources they received. For example, a third of adolescents reported that they found 
the leaflets boring or did not read them, and a number of parents commented that they 
did not use the Action Planner. Therefore, lack of exposure to intervention content 
may also account for the null findings. Strategies to promote greater engagement with 
programme content may h.ave been appropriate. Possible strategies, as suggested by a 
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number of families, include group meetings or home visits, where families and 
researchers can meet to discuss materials and exchange ideas. For adolescents, 
previous research indicates that SMS text messaging may be appropriate for 
delivering health promotion messages [202]. Incorporating these, or similar, 
strategies into future applications of this leaflet-based programme may foster greater 
engagement with intervention content. 
Process evaluation indicated that the majority of parents felt that receiving 
intervention resources at home by post was acceptable. Home-delivered, leaflet based 
interventions have demonstrated effectiveness for modifYing feeding practices in 
children [191] and increasing fruit and vegetable intake in adults [192], but this 
approach has not been widely used for reducing sedentary behaviour or increasing 
physical activity. Hills et al [194] increased self-reported exercise in secondary 
school pupils using a theory-based leaflet, but this was administered in a classroom 
setting rather than at home. Findings from the present study suggest that this method 
appears to be an acceptable, low cost strategy for administration of intervention 
materials that is worthy of further investigation. This approach may be particularly 
valuable because availability of transport or child-care or work schedules may be 
barriers to families attending group meetings for delivery of intervention materials 
[203, 204], which consequently may limit effectiveness. 
The content and evaluation of 'School-Gate-to-Dinner-Plate' was devised, in part, to 
address shortcomings of previous interventions, including issues relating to the 
measurement of physical activity [164] and inclusion of process measures as 
highlighted in Chapter 4. Accordingly, physical activity was measured objectively by 
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accelerometer, as has been recommended [164]. In addition, process evaluation 
enabled assessment of how successfully the intervention was implemented and 
provided insight into participants' experience of taking part in the programme. 
However, limitations of the present study are acknowledged. Firstly, families 
enrolled to the programme were self-selected volunteers, predominantly White and 
mid to upper socio-economic status, therefore findings should not be generalised 
beyond this population. In addition, in order to reduce participant burden, single item 
measures were used to assess physical activity self-efficacy and intention in 
adolescents, utilising items drawn from previously published multi-item 
questionnaires [197]. The reliability and validity of such items in isolation is 
unknown, and this is acknowledged as a limitation. Lastly, the study was 
underpowered to detect statistically significant differences between groups. 
5.6 Future development of School-Gate-to-Dinner-Plate 
Understood within the MRC framework for the development of complex interventions 
[186], this study provides valuable infonnation for further development ofthe School-
Gate-to-Dinner-Plate intervention. The study demonstrates that a mail-delivered 
family-based intervention is feasible, with the majority of participants receiving 
intervention resources and evaluation packs as intended. Feedback regarding the 
mode of delivery and the resources received was generally positive and the drop-out 
rate amongst families was very low, suggesting that the intervention and evaluation 
was acceptable to parents and adolescents. However, the study highlighted a number 
of areas that currently limit the effectiveness of the intervention. In particular, 
intervention fidelity may have been compromised, as some participants indicated that 
they did not engage with the resources provided. Additional strategies, such as group 
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meetings, internet-based resources, or telephone-based prompts, may be required to 
encourage greater engagement with intervention messages. A qualitative approach 
may be beneficial here. The use of focus groups, for example, may be a useful forum 
for discussion with parents and adolescents about the kinds of resources they would 
like and how they should be delivered It is worthwhile to acknowledge that the MRC 
guidelines indicate that a number of exploratory or feasibility trials may be required 
before the optimal format and content of an intervention is ascertained. In summary, 
this study demonstrates good feasibility and acceptability of the School-Gate-to-
Dinner-Plate intervention in its present form, but further refinement of intervention 
content and delivery is required before implementation of a fully-powered 
intervention should be attempted. 
5.7 Conclusion 
Home-delivered information leaflets are a feasible and acceptable method for 
administration of an intervention to reduce screen time and increase physical activity 
in adolescents after school. In its current form, this intervention strategy was 
successful in modifying some psychosocial mediators of physical activity and 
sedentary behaviour, but may have been insufficiently intense to promote behaviour 
change. The addition of strategies to promote greater engagement with intervention 
materials, such as home-visits by researchers or text-message prompts, may lead to 
greater effectiveness. Refinement of this low-cost, sustainable intervention modality 
is warranted. 
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Chapter 6 
General Discussion and Conclusions 
Over five distinct, but interlinked, studies, this thesis has examined physical activity 
and sedentary behaviours in adolescents during the three hours immediately after 
school. Within the context of the behavioural epidemiology framework, this research 
furthers scientific understanding of the factors that influence physical activity and 
sedentary behaviour in young people (Phase 3) and applies this knowledge in the 
development and evaluation of a pilot intervention programme (Phase 4). In this 
chapter, findings are discussed with reference to the broader physical activity and 
health agenda. A brief summary of each study, including key findings, strengths and 
limitations, is provided in Table 6.1. General conclusions and opportunities for 
further research are presented. 
6.1 Chapter 2 - key findings 
A small number of studies have reported that after school may be a potentially 
important period in the daily physical activity patterns of young people [98, lOO, 101]. 
However, these studies have tended to be relatively small-scale and none have 
focused specifically upon these hours or examined sedentary behaviour at this time. 
Using data from Project STIL, a large national survey of adolescents' lifestyles in the 
UK, the study described in chapter 2 was conceived to fill this gap in the literature. 
A key finding of this study was that approximately 40% of adolescents' weekday 
leisure-time physical activity occurred in the period IS.30h - IS.30h. This is an 
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important contribution to the literature because it draws attention to the temporal 
nature of adolescents' activity· patterns, indicating that a substantial proportion of 
daily physical activity occurs within a relatively short period after school. Findings 
raise the possibility that it may be beneficial to adopt a time-targeted approach to 
promoting physical activity in young people and developing strategies that are tailored 
to increasing activity specifically during the after school hours. 
Analysis also revealed that the majority of time after school was spent in sedentary 
behaviours, particularly TV viewing, homework and sedentary socialising. Of the 
sedentary behaviours reported during these hours, some may be considered 
constructive and desirable (e.g. homework), but others less so (e.g. TV viewing / 
video game play) and may be appropriate targets for intervention. There were 
indications that certain sedentary behaviours, when engaged in for prolonged periods, 
may inhibit participation in physical activity after school, thus intervention to reduce 
sedentary behaviour may lead to increased physical activity. This study established a 
strong rationale to conduct further research into behaviour patterns of adolescents 
after school. 
6.2 Chapter 3 - key findings 
Chapter 3 comprises two studies that further examine the physical activity and 
sedentary behaviours of adolescents after school. Using data collected through 
objective and self-report methodologies, chapter 3.1 describes sedentary and 
physically active behaviours after school, and explores the associations between 
behaviours during these hours. In chapter 3.2, the social and environmental contexts 
of selected active and sedentary behaviours are examined. Together, these studies are 
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a valuable addition to the literature, furthering understanding of the relationship 
between a broad range of sedentary behaviours and physical activity, and exploring 
the context surrounding behaviour during the critical hours immediately after school. 
Findings were central in determining the setting and content of the pilot intervention 
described in chapter 5. 
A key finding of the study described in chapter 3.1 was that a number of significant 
associations were identified between sedentary and physically active behaviours after 
school. Across the variety of sedentary behaviours studied, including homework, 
technology-based and social sedentary behaviours, differential associations with 
physical activity were identified, and there was evidence of notable gender 
differences. Findings indicate that in order to understand fully the association 
between sedentary and active behaviours it is necessary to utilise methods that capture 
the broad range of sedentary behaviours young people engage in. 
In chapter 3.2, the social and environmental contexts of sedentary and physically 
active behaviours after school were examined. Findings confirmed that the home 
environment was central to engagement in sedentary behaviour during the after school 
hours, and that strategies to reduce sedentary behaviour during this time should seek 
to modify the home environment and target the whole family. Physically active 
behaviours occurred primarily in the company of friends, supporting the role of peer 
support in facilitating activity in young people after school. 
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6.3 Chapter 4 - key findings 
Chapter 4 describes a systematic literature review of interventions to promote physical 
activity in young people conducted in the hours immediately after school. The study 
aimed to determine the effectiveness of interventions conducted during these hours, 
and to identify strengths and weaknesses of existing programmes to inform the 
development of an intervention to be delivered subsequently. The review was 
performed in accordance with guidelines from the National Institute for Health and 
Clinical Excellence, incorporating electronic database searches conducted by the 
Support Unit for Research Evidence at Cardiff University. 
Eight papers, reporting seven interventions, met inclusion criteria, of which two 
reported increases in physical activity and five indicated no change. Methodological 
limitations most likely compromised the effectiveness of studies included in the 
review. Nonetheless, it was apparent that intervention to promote physical activity 
during this period is feasible and, whilst currently there is insufficient evidence to 
determine the effectiveness of interventions delivered during these hours, further 
research is appropriate. The importance of process evaluation, which enables 
examination of why an intervention mayor may not have been successful, was 
highlighted. Informed by this finding, the development of a detailed process 
evaluation was a priority when designing the intervention described in chapter 5. 
6.4 Chapter 5 - key findings 
Chapter 5 outlines the implementation and evaluation of a pilot, family-based RCT to 
reduce screen time and increase physical activity in adolescents after school. This 
was the first intervention, to our knowledge, that has focused specifically upon 
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changing behaviour during the three hours immediately after school. For this reason, 
particular emphasis was given to process measures, which provided valuable 
information regarding the feasibility and acceptability of this innovative intervention 
modality. 
Overall, the intervention was implemented successfully and well received by 
participants. Parents were positive in their feedback regarding the format and delivery 
of intervention materials, indicating that this is a feasible and acceptable method of 
administering health promotion messages. Evaluation revealed that the intervention 
was successful in modifying some potential mediators of physical activity and 
sedentary behaviour in young people, but there were no significant effects for 
behavioural outcomes. Refinement of this feasible and acceptable intervention 
modality, through a more targeted approach to participant recruitment and the 
addition of strategies to promote greater engagement with intervention content, is 
warranted. 
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Table 6.1 Summary of key study findings. 
Chapter Purpose Method Findings Strengths Limitations 
2 1. Describe P A and sedentary Cross-sectional survey. Boys: Tech-Sed - 50 mins, Soc-Sed - 14 mins, Large national It is not 
behaviours after school. PA = 21 mins, homework = 14 mins. sample. possible to 
2. Examine the contribution of n= 1484, 38% male. Girls: Tech-Sed = 35 mins, Soc-Sed = 18 mins, infer causation 
time spent in behaviour during Mean age 15.0 years. P A = 19 mins, homework = 26 mins. EMAmethod from cross-
these hours relative to total Time in Tech-Sed was greater in boys than girls. reduces recall sectional 
leisure time patterns. Ecological momentary bias associated research. 
3. Explore gender differences assessment (EMA) diaries. In boys and girls, approx. 40% ofleisure-time P A with other self-
in time-use after school. occurred after school. report tools. EMA does not 
Descriptive statistics. provide data on 
High Tech-Sed appeared to inhibit PA in girls. the intensity of 
High motorised transport appeared to inhibit P A activities being 
in boys. reported. 
3.1 1. Describe P A and sedentary Cross-sectional survey. Boys: MVPA = 10 mins, Tech-Sed - 73 mins, PA assessed High 
behaviour after school. Soc-Sed = 3 mins, homework = 11 mins using objective participant 
2. Explore associations n = 97, 43% male. Girls: MVPA = 9 mins, Tech-Sed = 38 mins, Soc- and self-report burden oftime-
between P A and sedentary Mean age 14.3 years. Sed = 28 mins, homework = 16 mins methods. use diary 
behaviours after school. 
3. Examine associations ofPA Acce1erometry and time- Moderate to large inverse association between Multiple Low response 
and sedentary behaviours with use diary. Tech-Sed and MVPA in boys. Small to moderate sedentary rate 
family structure. inverse association between homework and behaviours 
Descriptive statistics, MVP A in girls. reported. 
Spearman's correlation, 
logistic regression. Family structure not associated with PA or 
sedentary behaviour after school. 
3.2 1. Describe the social and Cross-sectional survey 50-60% ofthe after school period was spent at Multiple High 
environmental contexts ofPA home. Time was split approximately evenly sedentary participant 
and sedentary behaviour after n = 156, 46% male. between being alone, with friends or with family behaviours burden of time-
school. Mean age 14.4 years. during these hours. reported. use diary 
Time-use diary. Physical activity occurred predominantly Low response 
outdoors in the company of friends. Girls were rate 
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Descriptive statistics. active indoors more frequently than boys. 
Gardens and parks serve different purposes for 
boys and girls. 
The home environment was prominent for 
sedentary behaviours, as was the presence of 
family members. 
4 I. Review the effectiveness of Systematic literature 8 papers, reporting 7 interventions, met inclusion Literature Relatively few 
interventions to increase PAin review. criteria. search studies met 
young people conducted in the conducted by a inclusion 
hours immediately after Two studies reported increases in P A, and 5 specialist criteria. 
school. indicated no change. research 
evidence unit. 
Some evidence that single-behaviour 
interventions are more effective during these Conducted in 
hours. accordance 
with NICE 
guidelines. 
5 1. Evaluate the feasibility, Pilot family-based RCT. Adolescents increased intention to be physically Objective Participants 
acceptability and effectiveness active after school. There were no changes in assessment of were 
of a family-based intervention n = 41,56% male. behavioural outcomes physical predominantly 
to reduce screen-time and Mean age 12.6 years. activity. White and mid-
increase PAin adolescents Participant recruitment was successful; the to-upper socio-
after school. Accelerometry and time- intervention was delivered as planned and well Detailed economic 
use diary. received by participants. process status. 
evaluation. 
Intervention materials: Participants may not have engaged sufficiently Underpowered 
home-delivered leaflets, with intervention resources to prompt behaviour to detect 
quizzes, Action Planner. change. statistically 
significant 
Descriptive statistics, differences. 
ANCOV A, repeated 
measures ANOVA . 
. . .. PA - PhYSical actlVlty; NICE - NatIOnal Institute for Health and Chrucal Excellence, RCT - randomlsed controlled tnal 
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6.5 Critical Hours: The importance of the after school period 
The promotion of physical activity in young people is a pillar of the public health 
agenda, and guidelines outlining the quantity of physical activity required to benefit 
physical and psychological well being in children and adolescents have been devised 
worldwide [68, 147, 205, 206]. In many countries, however, including the UK, a 
considerable proportion of youth are insufficiently active to benefit health, 
particularly during adolescence where participation appears to decline [46, 47, 147, 
207]. Further research that contributes to the development of effective behaviour 
change interventions is essential to bring about a population-level shift in physical 
activity amongst youth. 
In much of the existing literature, physical activity patterns in young people have been 
aggregated to provide estimates of incidence and prevalence relative to the whole day 
[184, 208]. Clearly, this approach is essential in providing surveillance data on 
activity levels in young people, but it provides no insight as to when young people are 
being active. Across the 24 hours that make up a day, participation in physical 
activity is not distributed evenly, but rather certain periods are characterised by little 
or no activity whilst at other times active behaviours are much more likely to occur 
[94, 139]. Research into the temporal pattern of physical activity in young people, 
detailing 'peaks and troughs' in participation, may highlight periods of the day where 
intervention to change behaviour will have greatest impact. 
In studies that have examined within-day patterns of physical activity, it has been 
concluded that "the time after school appears to define the youth propensity for 
physical activity" (p. 552) and "the after school period is of high interest for future 
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population studies of physical activity in school age children" (p.202) [100, 101]. 
However, these studies have largely been conducted with children and tended to be 
relatively small-scale, thus it may not be appropriate to generalise findings to the 
wider population. The study described in chapter 2 furthers understanding of the 
temporal nature of physical activity by focusing specifically upon behaviour patterns 
in the hours immediately after school, using data from a large sample of adolescents 
in the UK. Findings were consistent with previous research, indicating that 
approximately 40% of adolescents' leisure time physical activity occurred in the 
period 15.30h - 18.30h. This is an important contribution to the literature and further 
highlights the temporal nature of physical activity patterns in youth, indicating that 
activity accrued within a relatively short period after school contributes significantly 
to leisure time activity patterns. 
After school is discretionary time for most young people, wherein they have relatively 
more choice over how they use their time compared with other periods of the day. 
Therefore, focusing upon this time may be particularly insightful for understanding 
behavioural preferences and decision making in this population. Physical activity 
after school contributed markedly to daily leisure time activity, but accounted for 
relatively little time in absolute terms (approx 20 mins). Thus, it is valuable to 
understand how the remaining time was allocated in order to contextualise physical 
activity within the broader lifestyle of adolescents during these hours. Findings from 
chapters 2 and 3.1 revealed that most time after school was spent in technology-based 
activities, including TV viewing, but other sedentary behaviours, such as homework 
and socialising with friends, were also prominent during these hours. Thus, it appears 
that young people engage in a broad range of sedentary behaviours after school, 
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suggesting that single markers of sedentariness, such as TV viewing, may be 
inadequate for quantifying sedentary time during these hours. 
The temporal nature of adolescents' physical activity suggests that it may be 
appropriate to adopt a time-targeted approach to promoting activity in this population; 
thus developing intervention strategies that focus upon increasing physical activity 
within a specific period of the day. Given that sedentary behaviours predominate 
after school but physical activity accrued at this time is valuable relative to the rest of 
the day, the after school period may be an appropriate time to implement this strategy. 
A strength of this approach is that it enables greater precision in the development of 
intervention strategies, which can be tailored to the unique contextual features of the 
after school period. Moreover, review-level data indicate that a considerable 
proportion of interventions aimed at increasing physical activity in this population are 
not effective [164, 172], suggesting that innovative intervention methods should be 
explored. 
6.6 Critical Hours: Sedentary behaviour and physical activity after school 
The prevalence of overweight and obesity in young people has risen substantially in 
the last 20-30 years, accompanied by an increase in type 2 diabetes and other weight-
related disorders amongst this population [5-9]. The upward shift in youth weight 
status has likely occurred against a stable gene pool, given that, in evolutionary terms, 
it has emerged over a relatively short period. Therefore, it is broadly acknowledged 
that enviromnental and behavioural factors most likely account for the change in 
weight amongst this population. Identifying exactly what has driven the youth 
obesity epidemic (an increase in energy intake versus a reduction in energy 
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expenditure), has been the subject of considerable debate [73, 209-212]. As the 
availability of sedentary pastimes has expanded, particularly those based around 
electronic media, attention has increasingly tumed to the association between 
sedentary behaviours and physical activity, and the influence this may exert upon 
energy balance [72-77, 91, 213]. 
Amongst a number of proposed mechanisms, it has been suggested that sedentary 
behaviours may affect weight status in young people through the displacement of 
physical activity, leading to a reduction in energy expenditure [75, 91]. This 
viewpoint is frequently expressed in the popular media, often by means of the 'couch 
potato' metaphor, and has been espoused in the academic literature, yet evidence to 
support the displacement hypothesis is lacking [72, 74, 76]. For TV viewing and 
other screen-based media, the most prevalent sedentary behaviours in young people, 
review-level data indicate no or weak associations with physical activity [76, 77, 93]. 
Much less research has examined other sedentary behaviours, such as homework or 
chatting with friends, but the available evidence indicates that associations with 
physical activity tend to be non-existent or small in magnitude [61, 70]. 
A key issue here is that physical activity and sedentary behaviours exhibit temporal 
patteming [94, 139], meaning that the likelihood of a particular behaviour occurring 
varies across the day. Consequently, the association between sedentary and active 
behaviours may vary if examined at different points in the day. The conventional 
approach to studying the sedentary behaviour-physical activity relationship, however, 
has been to aggregate time-use across the day [90, 91, 214], with the result that time-
specific variations in the association are masked or cancelled out. This may, in part, 
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account for why the association between these behaviours has been found generally to 
be small or non-existent. Within specific periods of the day sedentary and active 
behaviours may be in direct competition, and more strongly associated than is the case 
when behaviour patterns have been aggregated. Periods within the day where 
sedentary and active behaviours compete for time may be appropriate targets for 
intervention. 
During discretionary time after school, wherein young people have relatively more 
choice over how to use their time, sedentary and physically active behaviours may 
compete for time directly. Laboratory-based studies have shown that when equally 
accessible, young people tend to choose sedentary behaviours over physically active 
ones [142]. In the studies described in chapters 2 and 3.1, inverse associations 
between various sedentary behaviours and physical activity (assessed objectively and 
by self-report) were demonstrated for the period 15.30h - 18.30h. Consistent with 
previous research [102], an inverse association was found between technology-based 
sedentary behaviours (TV viewing and computer use) and physical activity, 
suggesting the these behaviours may displace participation in physical activity during 
these hours. In most cases, the magnitude of the association between sedentary and 
active behaviours after school was greater than has been observed when behaviour 
patterns have been aggregated across the day [76]. 
Much of the existing literature has examined the association between single, highly 
visible sedentary behaviours, primarily TV viewing, and physical activity, yet this 
approach overlooks the variety of sedentary behaviours young people engage in and 
how these may interact with physical activity [61, 70]. In chapters 2 and 3.1, analysis 
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revealed that after school physical activity may be inversely associated with 
homework in girls and motorised transport in boys. It should be noted that 
associations were not consistent between studies, most likely the result of 
methodological differences. Nonetheless, findings indicate that in order to obtain a 
more complete understanding of the association between sedentary and physically 
active behaviours, it is necessary to adopt methodologies that enable assessment of 
multiple sedentary behaviours. 
In summary, existing evidence suggests that for most young people sedentary and 
physically active behaviours are able to co-exist, largely due to the fact that they 
occur at different times of day. However, during discretionary time after school these 
behaviours appear to be more closely associated, suggesting that certain sedentary 
behaviours may displace physical activity during these hours. The development of 
time targeted strategies for reducing sedentary behaviour may be a viable method for 
increasing physical activity after school. 
6.7 Critical Hours: A time-targeted approach to modifying behaviour 
In the previous sections, it was argued that after school is a particularly important 
period in the physical activity and sedentary behaviour patterns of young people. 
Approximately 40% of leisure time physical activity occurs in the period 15.30h -
18.30h, yet sedentary behaviours predominate during these hours and may displace 
participation in physical activity. Together, findings indicate that it may be 
appropriate to develop time-targeted intervention strategies that focus specifically on 
modifying behaviour during the after school period. The pilot intervention presented 
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in chapter 5 is the first in the literature to target reductions in screen-time and 
increasing physical activity in the hours immediately after school. 
A key strength of a time-targeted approach to intervention design is that it enables 
resources to be tailored to the unique contextual features of the period in question. 
Accordingly, the 'School Gate to Dinner Plate' programme was family-based with an 
emphasis on the potential influence of the home environment on sedentary and active 
behaviours after school, informed by findings described in chapter 3.2. This is 
consistent with evidence linking the home environment with sedentary behaviours in 
youth [135, 188], and a recent editorial highlighting the need for more studies to 
examine the effectiveness of family-based physical activity interventions [182]. As 
noted in chapters 2 and 3.1, sedentary and active behaviours may compete for time 
during the after school hours, thus to inform intervention content it was necessary to 
utilise a theoretical perspective that could provide insight into behavioural allocation. 
Behavioural economics was selected as it provides a framework for understanding 
decision-making, and how time and resources are allocated given the options 
available [142, 143]. A series of studies conducted by Epstein and colleagues have 
shown that behavioural economics constructs, including 'access' and 'availability', 
are insightful for exploring the decisions young people make to be active or sedentary 
[142]. 
Evaluation revealed that the mail delivered intervention was administered as planned 
and materials were well regarded by participants. The programme was effective in 
modifying potential mediators of sedentary and active behaviours after school but did 
not result in changes in behavioural outcomes, most likely due to participants being 
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highly active prior to implementation of the programme and / or a lack of exposure to 
intervention content. Further refinement of this Iow cost intervention modality is 
warranted. Developing effective strategies to increase physical activity in young 
people is an ongoing challenge; reviews of the literature indicating that many 
interventions fail to bring about changes in behaviour [164, 172]. Fewer interventions 
to reduce sedentary behaviour have been conducted to date and, whilst arguably these 
have been more effective in modifying behaviour, there is a need for more evidence 
from diverse settings and populations [215,216]. The findings presented in this thesis 
support the development of time-targeted intervention modalities, which acknowledge 
the temporal nature of sedentary and active behaviours in young people, and seek to 
modify behaviour during the hours immediately after school. 
6.8 Future directions 
Informed by the findings of this thesis, the following section outlines 
recommendations for future work conducted in this field. A worthwhile starting point 
to explore opportunities for future research is to acknowledge limitations of the 
present study. Firstly, the findings presented in this thesis focus solely upon weekday 
behaviour patterns, influenced primarily by the structure imposed on the day by 
attendance at school. Due to the greater discretionary time available at the weekend, 
temporal patterning of sedentary and active behaviours will likely be very different to 
that seen during the week, and thus the period 15.30h - 18.30h may not be of equal 
significance. Nonetheless, temporality may still be a key characteristic of physical 
activity and sedentary behaviour at the weekend, suggesting that research to examine 
this issue may provide valuable insight. Secondly, the influence of behavioural 
moderators after school was not fully explored in the studies presented in this thesis. 
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An attempt was made to examine the influence of family structure on sedentary and 
active behaviours in chapter 3.1, but findings were inconclusive. Research to identify 
moderators of behaviour after school, for example socio-economic status, age or 
family variables, will enable intervention programmes to be targeted at the most 
appropriate population groups. 
In light of the research presented in Chapters 2 and 3, further work is needed to 
develop methodologies for the assessment of physical activity and sedentary 
behaviour that are time-stamped, in order that behaviour patterns can be examined 
within specific periods of the day. There is a particular need to broaden the scope of 
sedentary behaviour research to encompass the array of low-energy expenditure 
behaviours young people engage in, and examine the impact of these activities on 
physical activity patterns and health outcomes. Devices like the Microsoft SenseCam, 
which combines an automated digital camera and accelerometer in a single unit worn 
around the neck, may be employed for the objective assessment of sedentary 
behaviour in young people, whilst also providing valuable information on social and 
environmental context without increasing participant burden. 
Recent articles have highlighted a need to conduct more intervention work aimed at 
promoting physical activity and reducing sedentary behaviour [65, 182], and 
programmes that target the after school period should be included within this wider 
movement. In order to optimise intervention effectiveness, research to identify the 
correlates of active and sedentary behaviours unique to the after school hours is 
required. This will enable interventions to be targeted at population groups at risk of 
low physical activity or high sedentary behaviour during these hours. In addition, 
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understanding of the modifiable correlates of behaviour during these hours will 
facilitate the development of targeted intervention strategies, which may be more 
effective than those based upon aggregated behaviour patterns. 
As the evidence base grows, more countries may choose to devise guidelines about 
the amount of time young people should spend engaged in sedentary behaviour. 
Guidelines that acknowledge the temporal patterning of sedentary behaviours are 
recommended, because they provide a clearer message for the public on when 
sedentary behaviour should be limited. For example, the Australian government 
advise that, "Children and young people should not spend more than 2 hours a day 
using electronic media for entertainment, particularly during daylight hours". Further 
work exploring the temporal patterning of sedentary behaviour, and how this impacts 
upon participation in physical activity and other health outcomes, will contribute to 
the development of future policy documents. 
6.9 Conclusion 
Against a backdrop of rising overweight and obesity, there is a need to further the 
understanding of physical activity and sedentary behaviour patterns in young people, 
to aid the development of behaviour change strategies that may bring about an 
increase in energy expenditure. The central premise of this thesis is that the temporal 
nature of sedentary and physically active behaviours should be given greater 
prominence, and that a time-targeted approach to research in this field enables the 
relationship between these behaviours to be examined with greater precision. The 
three hours immediately after school, wherein sedentary behaviours predominate but 
scope remains to be physically active, may justifiably be described as 'critical hours'. 
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The unique behavioural and contextual milieu of this period holds considerable 
promise for the delivery of intervention strategies aimed at promoting physical 
activity and reducing sedentary behaviour. 
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8.1 Critical hours: Physical activity and sedentary behaviour of adolescents 
after school; front page as published in Pediatric Exercise Science (Chapter 2) 
Pediatric Exercise Science, 2008, 20, 446·456 
CO 2008 Human Kinetics, Inc. 
Critical Hours: Physical Activity and 
Sedentary Behavior of Adolescents 
After School 
Andrew J. Atkin, Trish Gorely, Stuart J.H. Biddle, 
Simon J. Marshall, and Noel Cameron 
The present study examined physical activity and sedentary behavior patterns of ado-
lescents between 15.30h and lS.30h. The sample for this study is 1,484 (boys: n = 
561; girls: n =923). Boys and girls reported 21 and 19 min of physical activity and 24 
and 26 min of homework respectively during this period. Technology-based sedentary 
behavior (TV viewing. computer and video game use) was significantly higher in 
boys than girls (boys = 50 mins; girls = 35 mins; p < .05). The most prevalent behav-
iors after school are technology-based sedentary behavior, homework and physical 
activity. During these hours, engagement in physical activity does not appear to dis-
place time spent doing homework. 
Background 
Physical inactivity is a leading cause of morbidity (30) and public health burden 
at all ages (l). Despite this, approximately 30% of boys and 40% of girls in the 
UK fail to meet current physical activity guidelines (23). The increasing preva-
lence of overweight and obesity in young people has been attributed. in part. to 
reduced physical activity and increased involvement in sedentary pursuits (7,28). 
Efforts to reduce the amount of time young people spend inactive is warranted 
because sedentary behaviors may, in comparison with physical activity, be more 
reinforcing (26) and 'track' into adulthood (I I) more readily. 
In previous research, a common approach to the study of sedentary behavior 
has been to focus on highly visible and prevalent activities, such as television 
viewing or use of other screen-based media (10,17). While investigating single 
behaviors is of value, it does not provide insight into patterns of be ha vi or and fails 
to capture the diversity and variability in young people's sedentary behavior (8). 
By studying multiple sedentary behaviors, researchers are able to develop a more 
complete understanding of young people's inactivity patterns, identify congruen-
cies between behaviors and examine their unique and combined affects upon 
health. 
Atkin, Gorely. Biddle. and Cameron are with Loughborough University, Leicestershire. LEll 3TU. 
UK. MarshaIl is with San Diego State University, San Diego, CA 92182. 
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8.2 Ecological momentary assessment diary (Project STIL) (Chapter 2) 
i 
'i " 
1: 
•• Loughborough 
• University 
Office use only 
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Diary 
WHEN TO KEEP YOUR DIARY 
Your four recording days are indicated below: 
"" . . ".""'- "-,, . " - . -,.- . 
. 
'" ' .. .... ~'O,., ,'-'. - " ' . 
1 January 2003 ,I February : 1 March 
su Mo Tu We Th Fr Sa I Su Mo Tu We Th Fr Sa Su Mo Tu We Th Fr Sa 
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Student consent 
I, --------,=-,;;-;,==;-;;;;;;;;-:;;-m-,.."...,"""=;;----' understand that my parents/carers (please wnte your name In SWCK capitals) 
have given permission for me to participate in a study conducted by Loughborough 
University about how I spend my free time. I understand that I will be expected to 
complete a diary of what I do outside of school hours across four days. 
I understand that all the information provided in the diary is strictly confidential and will 
be seen only by researchers at Loughborough University. I also understand that my name 
and identity will not be used when you write or talk about the study in the future. 
I understand that my involvement in the study is voluntary and that I am free to withdraw 
from participating at any time. 
Your signature: ________________ Date: _____ _ 
Parent/carer consent 
I give permission for my son/daughter, ----r.==""";;;,,-,"""'==;;.,-=;:r-----' (please pnnt your son 's/daughter's name) 
to be involved in a research project conducted by Loughborough University and the 
British Heart Foundation about how young people spend their free-time. 
I understand that in giving consent for my son's/daughter's involvement he/she will be 
expected to complete a diary of what he/she does outside of school hours for four days 
(three weekdays and one weekend day). 
I understand that all the information provided in the diary is strictly confidential and will 
be seen only by researchers at Loughborough University. I also understand that the name 
and identity of my son/daughter will not be used when Loughborough University write or 
talk about the study in the future. 
I understand that all involvement in the study is voluntary and I that I am free to withdraw 
my son's/daughter's involvement at any time. 
Parent/carer name (please print): ___________________ _ 
Parent/carer signature: ________________ Date: ____ _ 
Should you have any questions about your consent or your son' si daughter's involvement in the 
research project, please contact Miss Claire Mundy (Tel. 01509 222757) or Professor Stuart Biddle 
(Tel. 01509226311) at the School of Sport and Exercise Sciences, Loughborough University. 
E-mail: C.Mundy@lboro.ac.uk;S.J.H.Biddle®lboro.ac.uk 
Instructions 
;? This diary is for you to keep a record of things you normally do outside of 
school. 
;? We would like you to keep the diary for four days. The four days we have 
chosen for you are marked on the calendar inside the front cover. THREE of 
the days are during the week and ONE day is at the weekend. 
;? The sheets for the weekend day are at the BACK of the diary. 
;? PLEASE ONLY FILL IN THE DIARY FOR THE 4 DAYS WE HAVE SHOWN ON 
THE CALENDAR. 
;? To help, the diary asks you to record what you are doing every 15 minutes when 
you are not in school. We know this is quite difficult because you have to 
remember to fill the diary in AND have a pen or pencil handy. 
;? Please fill the diary in EVERY 15 minutes. Try not to rely on your memory! Do it 
at the time. The longer your leave it, the more you might forget! 
;? For convenience, we have divided your WEEKDAY into two parts: BEFORE school 
and AFTER school. Before school is from 7.00am to 8.45am and after school is 
from 3.00pm to 1l.45pm. You do not need to record what you are doing at other 
times. At the WEEKEND, we have divided your day into three parts: MORNING 
(7.00am - 12noon), AFTERNOON (12noon - 6pm) and EVENING (6pm - 1l.45pm). 
;? Remember, during the four days that you keep the diary it is important that you 
do the things you would normally. 
;? All your diary entries are strictly confidential and will not be shown to 
others. 
This diary remains the property of: 
I .. Loughborough 
.. University 
If you have any questions about how to fill in the diary, please feel free to 
contact Claire Mundy at Loughborough University 
on 01509 222757, or via e-mail atC.Mundy@lboro.ac.uk 
Example 
Every 15 minutes, we would like you to answer three quick questions. All 
questions refer ONLY to what is happening at that EXACT time. The 
first question asks about the MAIN thing you are doing at that exact 
time. The other questions ask about where you are and who you are with 
at that exact time. 
Here is an example of what a page in your diary might look like: 
BEFORE SCHOOL SCHOOL DAY 1 
Time What are you doing? Where are you? Who's with you? 
(Write activity) (Circle one number) (Circle one number) 
e.g., sleeping, eating, doing 1 = My bedroom, 1 = I'm alone 
homework, talking with 2 = Living room 2 = Friends 
friends, watching TV, 3 = Kitchen 3 = Family 
listening to music, on 4 = Bathroom 4 = Friends & Family 
telephone, walking to 5 = Other room in own house 5 = Other (e.9 .. teacher, 6 = Friend's house 
school, etc. 7 = In town (inside) coach, doctor, 
S = In town (outSide) dentist, dC). 
9 = At school 
10 = In car, bus, train, taxi, etc. 
11 = Other inside area (please describe) 
12 = Other outside area (please describe) 
Tt- E MAIN llilNG I AM OOING IS: 
7:00 am Having breakfast I 2 0 4 5 6 7 1 8 9 10 11 12 I 2 0) 4 5 
, 
THE MAIN THING I AM OOING IS; 
7:15 am Having breakfast 2 
I 2 04 5 6 7 8 9 10 11 12 I 2 Q 4 5 
THE MAIN THING I AM OOING IS; 
7:30 am 
I 2 30 5 6 7 8 3. Brushing teeth 9 10 11 12 ~ 2 3' 4 ' 5 
THE MAIN THING I AM DOING IS: 
7:45 am 
I 2 04 5 6 7 8 9 10 11 12 I 2 G) 4 5 4 Making sandwiches 
8:oo·am 
THE MAINTHING,I~M PO~NG ,s: 
',,' '., .. I ", . I.,' ' ',.' I 
, ' , .. I" 2 : 3' 4 5 6 7. '8 9 ®' 11 ' 12 I 2 'CD4 5 " 5 Being driven to school 
THE MAIN THING I AM DOING IS: 
8:15 am Being driven to school I 2 3 4 5 6 7 8 9 G 11 12 I 2 Q 4 5 6 
THE MAl THING I AM DOING s: 
. 
, 
8:30 am Talking I 2 3 4 5 6 7 8 9 10 1I @' 1(2) 3 ' 4 5 T at ne~SQgents next to sch~ol 
",' 
THE MAIN THING 
8:45 am 
Talking I 2 3 4 5 6 7 8~} 11 12 I Q 3 4 5 8 
1. About You: 
2.¥ourschool: , 
. .'- ... , 
3. Sex: 0.0 Male 1.0 Female 
4. You~date of birth: _' _':_1_'_:' _' / __ 
, , , ' 
, .. ,', .''-:'''''''''''---'' .,":" 
5. Your school year (circle one): 9th 10th 11th 
6." Your home postcode: 
" . ," -' " 
, - ',' 
,i ". _'_~~ , .•. ;",.;.,,,' ".h ... :.", .... _.;:,.; ... " .. , .... ,.,,,,,, .'; •. ,.'.,.,.,_" ,_".""U."""~""" .•• ".,~ ••. , .. ; .•. ".",~,., ... _.;, .... ,._ ,i.,_, .. , ... , ...... """~,,.,, '''.;.~:u,'' ""_,.\. •. <>,,,., .... ,.,_,,_ .,. .. :,. '. _""'" ,,, •••• ,,,,,,. ,,',,', ••.. ,._,,,.,,. I 
7a. How would you describe yourself? 
(tick one): 
" 
7b.WhatisYotirrellgion (tick one)? 
, 
"1 
, , 
:,,",v .. _L"-,.;".,,,,,~ ,.," ",~ ,.,,' ,-,:"".,. ";,,,', ..... ,.,,;.,,, ..... ,." .;'''''','",'_ 
8. Have you started puberty? 
(e.g., do you have any pubic hair?) 
, 90. Have you begun to menstruate 
(do you h~ve periods)? 
9b~ If yes, when did you 'haveyour 
, ,first menstruation/period? 
BOYS: 
1.0 Black-Caribbean 2. 0 Black-African 
3·0 White-European 4. 0 Asian 
5·0 Chinese 6. o Other (please 
describe): 
'to None 
2. 0 Christian (including Church of England, C~tholic, 
,.Pr9testant & all other Christian denominations) , ' 
3. 0 Buddhist 4. 0 H,indu 
5.0 Jewish 
7.0 Sikh 
O.ONo 
O·ONo 
6. o Muslim 
8. 0 Other (please 
, describe):, 
....... 1 ...... ".'. " ..... ,,',~ . "".',.""""."!.",, ••• , •• ,1, __ •. " ••• J~''''''''''~ .... 4"''~'''.'.'' •. ' 
I. 0 Yes 2.0 Not sure 
t,O .Yes 
Month: ____ Year: ---""-__ _ 
100. Has your voice broken? (i.e., do you speak 0 0 No 
with a deeper voice than when you were . I. 0 Yes 
younger? 
lOb. ~,when did you first notice 
that your voice was deeper? 
lOco Have you started to shave? If yes, how 
ma times er month do ou shave? 
Month: ____ Year: ___ _ 
O.ONO I. 0 Yes, ___ times/month 
Office 
use only 
2. About Your Famil 
11. How many people live in your 
house (including you)? 
12a .. .who do you live with? 
, -" , .'- " 
"'h, .. _~,,_.''''';',.N', "'."~ ,_l.-.I~ _.", ,._ ~,q ... ~ .,.,."". ""~"'" ,._~, .\":.,,, ,. 
12b. What are their occupations?: 
13. How many brothers and 
sl~ters live with you? 
,,,, "",,: -I 
1. 0 My mum (or step-mum) AND dad (or step-dad) 
2. 0 M~m (orstep~mum) only·· 3; 0 Dad(or stepCdad) 
O . ..only . ' 4.. Other (please describe): 
Mother (or step-mother): ________ _ 
Father (or step-father): _________ _ 
Other: ______________ _ 
_'--__ brothers; _-,-_-:- sisters 
Brothers: 
1. 
Sisters: 
1. 
14. How old are the brothers and sisters 
that live with you? 2. 2. 
3. 3. 
4. 4. 
The next three questions refer to your birthl You will need to ASK your MUM OR DAD for 
the answerl 
1. o Less than 37 weeks (Pre-term) 
15a. How long had your mum been 
0 pregnant with you when you were 2. 37-41 wks (Full-term) 
born? 0 3. More than 41 weeks (Post-term) 
4. 0 Don't know/mum can't remember 
15b. If you were pre-term or post-
term, how many weeks of My mother had completed __ weeks of 
pregnancy had your mother 
completed when you were born? pregnancy when I was born. 
15c. What was your weight at birth? 
----
Ibs 
----
oz 
3. About Your Home: 
16. How mQny rooms does your home hQve? 
x Do NOT count bathrooms, toilets, halls or landings, 
or rooms that can only be used fOfO storage such as 
cupboards. . 
./ Do count all other rooms, for example kitchens, 
living rooms, bedrooms, utility rooms and studies. 
If two rooms have been converted Into onc room 
count them as ONE room 
18. Is your home on Q busy rOQd? 
19, How fQris your home from yo~r 
school? 
No. of rooms 
0.0 No 1. 0 Yes 
·1.0 
3 .. 0 
5.'0 
Less thQn 1 mile 2.0 1-2 ~iles 
.' . 
4.0 3 c 5 mileS 
, .' ", '. 
2 - 3 miles 
more thQn5 miles 
20. PleQse indicQte how many of the following items CQn be found in your home? (pleQse 
circle): 
a. Televisions 0 
b. Video machines 0 
c. Video Game Players (e.g., PSZ, N64 0 
etc) 
d. Telephones (NOT mobiles) 0 
e. Computers with internet access 0 
f. Computers without internet access 0 
g. Music Stereos (including portables) 0 
21. 1:>0 XQYown Qny of the foll~;ing: 
Q. bicycle 
b .. skQteboQrd or micro-scooter 
c. rollerblQdes/rollerskQtes 
" -•. ~~.J.~K_' __ .". . .. _ •... ",~,. ,, __ ,. .. ", ... 
22. 1:>0 you hQve your own mobile phone? 
ZOa. In your home 
(including your bedroom) 
1 
1 
1 
1 
1 
1 
1 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
2 3 4 5 
'0. ONo 
O.ONO 
O .. ONo. 
O. ONo 
6+ 
6+ 
6+ 
6+ 
6+ 
6+ 
6+ 
ZOb. How many of these are 
in your bedroom? 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
0 1 2 3 4 5 6+ 
1. 0 Yes 
1. 0 Yes. 
1.0 ... Yes 
1. 0 Yes 
SCHOOL DAY 1 General comments 
1. Today Is: 2.0 Tues 3.0 Wed 4.0 Thurs·· 5.0 Fri 
2. The temperature outside today is: 
(tick one) 
1. 0 Very cold 
4.0 Warm 
2.0 Cold 
5. 0 Hot 
3.0Mild 
. 1. 0 Snow 2. 0 Rain· 3. o Wef but ~o ~ain' 3. The weather 
outside today. Is: 
(tick one) .4.0 Drybut probablywill rain 5. 0 Dry and prob~bl)' will riot rain. 
COMPLETE THE FOLLOWING QUESTIONS AT THE END OF THE DAY 
4. Did you take part in a PE lesson today? 0.0 No 1. 0 Yes 
5. A~ school today , did you run around or 
. breathe hard enough to make you sweat? . .1. 0 Yes 
'"" ,,:. , ..... ~,.. :',-";,,,,,,,,,-,_ ... ,,_:,.: •.. : 
6. Which of the following main meals have 
you eaten today? (tick all that apply) 
1. 0 Breakfast 
3. 0 Ev~ning Dinner 
2.0 
4.0 
Today, I have eaten the following snacks between meals ....... (please circle a number) 
a. 0 1 2 3 4 5 6+ bags of potato crisps or chips today 
b. 0 1 2 3 4 5 6+ bars of chocolate or sweets 
c. 0 1 2 3 4 5 6+ pieces of fruit or vegetables 
d. 0 1 2 3 4 5 6+ other (please describe): 
Lunch 
None 
'"''~'''''--~''''''''!''~''''f''<'T'''''''''''''''''''!,''''''''''~'''''''-'''''~!''''')'~'''''''''''"m'"'''''''''l''~'''~'''''''''''''''''''''''''''''''''''''''''''\''''''''''''''''''''''''''''''''''''''''''~''''' .. ..,.,.,""",..".'!".' .. ' ... ' .. '~ ...... .,...........,...,.="!"'''' .. ..,.....-, .. '"...' 
8. Do you have anl;J~ry orilln~~sthat o. 0 No .. 1. 0 . Yes 
affected what you have done today?' 
.. If yes, please describe: 
BEFORE SCHOOL 
Time What are you doing? 
(Write activity) 
e.g., sleeping, eating, doing 
homework, talking with 
friends, watching TV, 
listening to music, on 
telephone, walking to 
school, etc. 
THE MAIN THING I AM DOING IS: . 
I· 7:00 am 
1 
• 
THE MAIN THING I AM DOING IS; 
7:15 am 
2 
I.· ........ 
7:30am 
~,THE MAIN THING t AM DOI~~ I~ 
3 
THE MAIN THING I AM DOING IS: 
7:45 am 
4 
THE MAI~ THING I A~ DOING IS: 
8:00 am 
5 
THE MAIN THING I AM DOING IS: 
8:15 am 
6 
THE MAIN THING I AM DOING IS: 
8:30 am 
7 
THE MAIN THING I AM DOING IS; 
8:45 am 
8 
not You do 
school time, 
school has 
SCHOOL DAY 1 
Where are you? Who's with you? 
(Circle one number) (Circle one number) 
1 = My bedroom, 1 = I'm alone 
2 = Living room 2 = Friends 
3 = Kitchen 3 = Family 
4 = Bathroom 4 = Friends & Family 5 = Other room in own house 5 = Other (e.g., teacher, 6 = Friend's house 
7 = In town (inside) coach, doctor, 
S = In town (outside) dentist, etc). 
9 = At school 
10 = In car. bus, train, taxi, etc. 
11 = Other inside area (please describe) 
12 = Other outside areo (please describe) 
.. 
. . 
I 2 • 3 4 5 6 7 8 9 ·10 11. 12 I 2 3 4 
. 
, 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
. . .. 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 . 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
I 2 3 4 5 6 7 8 9 10 11 12 I 2 3 4 
need to record during 
please continue after 
finished thank you. 
5 
5 
5 
5 
5 
5 
5 
5 
AFTER SCHOOL SCHOOL DAY 1 
Time What are you doing? Where are you? Who's with you? 
(Write activity) (Circle one number) (Circle one number) 
e.g., sleeping, eating, doing 1 = My bedroom, I = I'm alone 
homework, talking with Z = living room 2 = Friends 
friends, watching TV, 3 = Kitchen 3 = Family 
listening to music, on 4 = Bathroom 4 = Friends & Family 
telephone, walking to 5 = Other room in own house 5 = Other (e.g., teacher, 6 = Friend's house 
school, etc. 7 = In town (inside) coach, doctor. 
8 = In town (outside) dentist, etc). 
9 = At schaol 
10 = In car, bus, train, taxi, etc. 
11 = Other inside area (please describe) 
12 = Other outside area (please describe) 
1'1-IE Mol IN 1'HING I AM D~ING IS: . 
, ........ . 
1.3:00. pm , 1 2 3 'i' 4' 5 ' 6, 7 8 9', 10 11' 12 ',1" 2 3 , 4 .. 5 ' 
9 1 1 
," . 
. 
THE MAIN THING I AM DOING IS: 
3:15 pm 
10 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
" . '.... , 
THE MAIN' HING AM DOING IS,: , 
' .... 
. 
11 ' ' 13:30 pm '. 1 2 3 ' 4 5 6 7 8 9 10 11 12 2 3 ' 4 5 11 
. 
" . . 
THE MAIN THING I AM DOING IS: 
3:45 pm 
12 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
, " 
,n:eMAIN:HING AM OOING IS: 
.' I· .... ' .. 
,4:00 pm 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
1 
13 
. , . .. ' 
THE MAIN THING I AM DOING IS: 
4:15 pm 
14 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
THE MAIN' INO AM DOING IS; . . 
. 
4:30 pm 
1 2 3 4 5 6 7 8 9 10 11 12 . 1 2 3 4 5 
I ". 15 ... ' . .... ' . , ".' '. ' , ' .', ", ' . ,," ,. . .... , ' .. 
THE MAIN THING I AM DOING IS; 
4:45 pm 
16 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
ll-IEMAIN liNG AM DOING I : 
.. 
. ' . 
5:00pm 
1 2 3 4 5 6 7' 8 9 ,10 11 ,12 1, 2 3 . 4 5, 
17 , 
... 
I 
• 
. 
THE MAIN THING I AM DOING IS: 
5:15 pm 
18 
1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 
THE MA.I~ THING AM DOING $: 
, 5:30. pm 
, .. ' 
19 
1 ' 2 3", 4 " 5 6 7, 8 9: 10 11 12 I ' 1 2 ' 3 ,~4 • '5 
. 
THE MAIN THING I AM DOING IS: 
5:45 pm 1 2 3 4 5 6 7 8 
20 
9 10 11 12 1 2 3 4 5 
AFTER SCHOOL SCHOOL DAY 1 
Time What are you doing? Where are you? Who's with you? 
(Write activity) (Circle one number) (Circle one number) 
e.g., sleeping, eating, doing 1 = My bedroom, 1 = I'm alone 
homework, talking with 2 = Living room 2 = Friends 
friends, watching TV, 3 = Kitchen 3 = Family 
listening to music, on 4 = Bathroom 4 = Friends & Family 
5 = Other room in own house telephone, walking to 6 = Friend's house 5 = Other (e.g., teacher, 
school, etc. 7 = In town (inside) coach, doctor, 
8 = In town (outside) dentist, etc). 
9 = At school 
10 = In car, bus, train, taxi, etc. 
11 = Other inside area (please describe) 
12 = Other outside area (please describe) 
THE MAIN THING I AM DOING IS: 
6:00 pm 
21 
2 4 5 6 7 8 9 10 11 12 2 3 4 5 
,THE MAIN THI M N s: ' 
1 ' 2 3, ' 4 5 6 7 8 9 ,10 , ,11 12 1 2 3 4, 5 ' 
THE MAIN THING I AM DOING IS: 
6:30 pm 2 4 
23 
5 6 7 8 9 10 11 12 2 3 4 5 
.", ",,_' .' THE MAIN THING lAM 001 IS:, 
~:45 pm 1, 2 ,3 4 5 6 7 ,8 ' :9 10 11 12 1 2 3 ,4, ' ,5 
24 , 
THE MAIN THING I AM DOING IS: 
7:00 pm 2 4 5 6 7 8 
25 
9 10 11 12 2 3 4 
.NG AM OOING IS: 
1 : 2 j 4 '5 6 '7, " 8 9 '10 . 11 ' 12 1 2 ' 3 4 '5; 
7:30 pm 2 4 5 6 7 8 9 10 11 12 2 3 4 
27 
1 2 6 8 9 10 
THE MAIN THING I AM DOING IS: 
8:00 pm 2 4 5 6 7 9 10 
29 
, 
THE N THING I AM DOING IS: I'" 
,,8:15pm 
30 
2 " 4 ,5 ,6 8, 9 10 
THE MAIN THING I AM DOING IS: 
8:30 pm 2 3 5 6 7 8 
31 
9 10 11 12 2 3 4 
THE I IN M OINGI:. 
2 3 4 5 ' 6 7 8 9 10 11 12 ,I i,' 3 ' . ", 5 
AFTER SCHOOL SCHOOL DAY 1 
Time What are you doing? Where are you? Who's with you? 
(Write activity) (Circle one number) (Circle one number) 
e.g., sleeping, eating, doing 1 : My bedroom. 1 = I'm alone 
homework, talking with 2 = Living room 2: Friends 
friends, watching TV, 3: Kitchen 3 = Family 
listening to music, on 4 = Bathroom 4 = Friends & Family 
telephone, walking to 5 = Other room in own house 5 = Other (e.g., teacher, 6 = Friend's house 
school, etc. 7 : In town (inside) coach, doctor. 
B: In town (outSide) dentist, etc). 
9: At school 
10 = In car, bus, train, taxi, etc. 
11 : Other inside area (please describe) 
12 : Other outside area (please describe) 
Tl-IE,MAIN ING I AM DOING S; 
.' '. 
., .... : .. ' 
' .. 
.., 9:00 pm. 
.. . I 2 3 .4 5 6 7 8 9 10. 11 12 . I 2· 3 . 4 . 5 . I ..... 33 .•.. ' I.· ••. ' ........... I .. 
THE MAIN THING I AM DOING IS: 
9:15 pm 
34 
I 2 3 4 5 6 7 8 9 \0 11 12 I 2 3 4 5 
.... THE MAIN THING I,AM DOING 1$; , 
. '.' 
'9:30 pm 
I 2 3'· 4 5 6 7. 8 9 10 II . 12 I 2 3 4 , 35 
'. 
'. .• I I ..... 
THE MAIN THING I AM DOING IS: 
9:45 pm 
36 I 2 3 
4 5 6 7 8 9 10 II 12 I 2 3 4 , 
.:- TFiEMAINTRfNG I AM COING IS: . -. 
10:00 pm 
, 
I 2 3 4 , 6 7 8 9 10 11 12 I 2. . 3 4 5, 37 . , 
.. 
THE MAIN THING I AM DOING IS: 
10:15 pm 
38 
I 2 3 4 , 6 7 8 9 \0 11 12 I 2 3 4 5 
THE MAIN THING I M DOING IS: 
. '. 
.. .... , .; 
10:30 pm '. IL I 2 3 4 S 6 7 8 9 .10 11 I 2 3 4 , 
"·39 I .... . .' 
'.' . .... .  
THE MAIN THING I AM DOING IS: 
10:45 pm 
40 
I 2 3 4 , 6 7 8 9 10 11 12 I 2 3 4 , 
. ..' 1":,THE,~rNn~INGrA~:O.~'NG 5,:, 
' .. 
11 
.' 
11:00 pm . '. 
f 3· 4 S 6 7 8 9 10 11 12 I 2 3 . 4 , . 41 " 
THE MAIN THING I AM DOING IS: 
11:15 pm 
42 
I 2 3 4 S 6 7 8 9 10 11 12 I 2 3 4 , 
"HE MAIN HING I It", DOINO IS:· . . 
.. ' 
.. .... 
••• 11:30 pm. I 2' 3 4 S 6 7 8 9 10 11 12 II " 2 '3 ,4 , 43 i. ' .. . 
. 
THE MAIN THING I AM DOING IS; 
11 :45 pm 
44 
I 2 3 4 , 6 7 8 9 10 11 12 I 2 3 4 , 
8.3 School recruitment letter (Chapter 3) 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEll 3TU 
A.Atkin@lboro.ac.uk C.L.Edwardson2@lboro.ac.uk 
• • Loughborough 
• University 
A study to investigate the influence ofthe family on nutrition, physical activity and 
sedentary behaviour in adolescents 
Dear Ms Wright 
We write to invite your school to participate in a study of physical activity and dietary 
behaviour in adolescents. We acknowledge that there are many competing demands upon 
the time of teachers and pupils but feel a study such as this, exploring a topic of growing 
public and academic interest, would be a valuable and rewarding experience. 
The study will investigate the influence of various family characteristics, for example 
parenting style and family composition, on activity and diet in young people. The study will 
target adolescents aged l.2 -l.6 years, recruited through schools in the East Midlands region. 
Data collection began in November 2007 and will continue throughout 2008. In return for 
your involvement, we will prepare a report detailing the key findings of our research or, if 
preferred, give a classroom-based presentation on the benefits of physical activity and 
healthy nutrition to either pupils, staff or parents. 
Further details of what the study will entail, what will be requested from the school, 
and what you can expect from Loughborough University are enclosed. If you require any 
additional information, please do not hesitate to contact a member of the research team. 
We will follow up this letter with a phone call to you in one week to gauge interest. If you are 
willing for your school to take part, it would be helpful if at that time you could nominate a 
member of staff with whom we can make further arrangements. 
Many thanks for giving this consideration. 
Yours sincerely, 
AndyAtkin 
Researcher 
Charlotte Edwardson 
Researcher 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LE II 3 TU 
A.Atkin@lboro.ac.uk C.L.Edwardson2@lboro.ac.uk 
• • Loughborough 
• University 
A study to investigate the influence of family on nutrition, physical activity and 
sedentary behaviour in adolescents 
Background 
Taking part in regular physical activity and following a healthy diet have been 
associated with improvements in physical and psychological health in young people. 
However, research indicates that physical activity may decline during the adolescent years. 
By improving our understanding of the factors that influence participation in physical 
activity, efforts to increase participation may be enhanced. The family unit serves as a key 
agent of socialisation during childhood, providing the prominent environment where 
behaviours occur and are learnt. Researchers at Loughborough University have designed a 
study to investigate the influence of family characteristics, such as family size, parenting 
style, and parenting support, on young people's physical activity and diet. 
What we will need from you: 
1. Access to 1-2 classes in, preferably. all year groups during the timetabled school day. 
2. The study protocol requires two sessions one week apart for each year group, to 
conduct testing and provide instruction for pupils. Given our focus on health issues, 
lessons scheduled for Personal, Social and Health Education may be most 
appropriate. 
What you can expect from us: 
1. All staff working on the project have Criminal Records Bureau clearance. The study 
has been approved by the Loughborough University Ethical Advisory Committee. 
2. All staff have been trained in the measurements involved and have previous 
experience working in schools with young people. 
3. All information will be stored anonymously. No individual pupil or school will be 
identifiable in any subsequent report or research publication. 
4. All visits will be by prior arrangement, and conducted in a professional manner with 
minimal disruption to the school and in close co-operation with school staff. 
What assessments will be conducted: 
1. Pupils will be requested to wear an 'accelerometer' (activity monitor) for one week. 
2. Pupils will fill out a short diary, recording their activities during the hours immediately 
after school, for 3 school days. 
3. Pupils will complete a series of short questionnaires about themselves, their family 
and their physical activity and dietary behaviours. 
4. Pupils will be asked to take a questionnaire home, to be completed by parents I 
guardians. The questionnaire will cover demographic details, support for physical 
activity and parenting styles. 
It will not be compulsory for pupils to take part in the study. All parents will be 
contacted prior to any school visit, provided with details of the study and the opportunity to 
withdraw their child. Pupils will be free to withdraw their participation at any time. 
Accelerometer 
Accelerometers are small, lightweight physical activity monitors that give a measure 
of time spent being active and how hard someone is working whilst active. The device is 
worn above the hip, attached with a clip to a waist belt. Aside from remembering to put it on 
and take it off, there is no further demand made upon the wearer. The accelerometer should 
not normally interfere with activities of daily living. 
Time-budget diary 
Pupils will be requested to complete a time-budget diary for three randomly allocated 
weekdays. The diary will cover only the hours of 15.00 -19.00. Participants will provide a 
minute-by-minute account oftheir behaviours, location and social context during these 
hours. 
Questionnaires 
Participants will complete a series of short questionnaires. Pupils will be asked to 
report on family related variables, including who they live with and number of brothers and 
sisters. A food frequency questionnaire will be used to assess dietary intake, with specific 
reference to breakfast, fruit and vegetable intake and snacking behaviour. Pupils will also be 
asked to complete questionnaires pertaining to parental support for physical activity and 
parenting style. A parent survey, taken home by pupils and returned by pre-paid postage, 
will be employed to assess parent I guardian physical activity and support for their child's 
activity. 
Contact details: 
If you have any questions please contact 
Andy Atkin -A.Atkin@lboro.ac.uk. 
Charlotte Edwardson - C.L.Edwardson2@lboro.ac.uk. 
Dr. Trish Gorely- P.J.Gorely@lboro.ac.uk 
Professor Stuart Biddle - S.J.H.Biddle@lboro.ac.uk 
8.4 Parent information sheet and consent form (Chapter 3) 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEll 3TU 
A.Atkin@lboro.ac.uk C.L.Edwardson2@lboro.ac.uk 
Dear Parent / Guardian / Care-Giver 
• • Loughborough 
., University 
Researchers from Loughborough University are carrying out a study to investigate the 
influence of various family characteristics, for example parenting style and family 
composition, on physical activity and diet in young people. The study will target 
adolescents aged U -16 years, recruited through schools in the East Midlands region. 
In orderto take part, all pupils must be given the consent of a parent or guardian. The 
enclosed pack contains information detailing the study's aims and measures that will be 
used. We would really like your son/daughter to be part of this study. Please read the 
attached information carefully and if you DO NOT want your child to participate, please 
return the attached consent form to the school. 
In this pack you should find: 
1. An information sheet, explaining in greater detail, the purpose and requirements of 
the study. 
2. A consent form, which MUST be signed by you and returned to the school if you DO 
NOT want your child to participate. 
Many thanks for giving this consideration. 
Yours sincerely, 
Andy Atkin 
Researcher 
Charlotte Edwardson 
Researcher 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LE II 3 TU 
A.Atkin@lboro.ac.uk C.L.Edwardson2@lboro.ac.uk 
Te\. 07966250318 Te\. 01509226380 
• • Loughborough 
., University 
Information for Parents 
Background 
Taking part in regular physical activity and following a healthy diet have been 
associated with improvements in physical and psychological health in young people. 
However, research indicates that physical activity may decline during the adolescent years. 
By improving our understanding of the factors that influence participation in physical 
activity, efforts to increase participation may be enhanced. The family unit serves as a key 
environment where behaviours occur and are learnt. Researchers at Loughborough 
University have designed a study to investigate the influence of family characteristics, such 
as family size, parenting style, and parenting support, on young people's physical activity 
and diet. 
The study 
• Researchers from Loughborough University will visit the school on two occasions, 
one week apart. 
• Pupils will complete a series of short questionnaires about their physical activity, the 
food they eat and their family. 
• Pupils will also be asked to wear an activity logger (accelerometer) for one week and 
to complete a diary about what they do after school. Activity monitors and diaries 
will be handed out on the first visit and collected one week later. 
• Pupils will be asked to take a questionnaire home, to be completed by a parent I 
guardian. 
Important notes: 
• It is NOT compulsory for your child to take part. 
• Your child can withdraw from all or part of the study at anytime without giving a reason. 
• All staff working on the study have been trained in the measurements involved. 
• All staff have Criminal Records Bureau (CRB) clearance. 
• All information will be stored anonymously. 
• No individual child will be named in any report or research publication. 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LE 11 3 TU 
A.Atkin@lboro.ac.uk C.L.Edwardson2@lboro.ac.uk 
Te\. 07966250318 Tel. 01509226380 
I .. Loughborough 
• University 
Information for Parents continued 
Physical Activity Assessment 
Accelerometers are small, lightweight physical activity monitors that give a measure 
of time spent being active and how hard someone is working whilst active. The device is 
worn above the hip, attached with a clip to a waist belt. Aside from remembering to put it 
on and take it off, there is no further demand made upon the wearer. The accelerometer 
should not normally interfere with activities of da ily living 
After·school diary 
Pupils will be requested to complete a diary for 3 weekdays. The diary will only cover 
the hours immediately after school. Pupils will be asked to record what they are doing, who 
they are with, and where they are during these hours. 
Questionnaires 
Participants will complete a series of short questionnaires. Pupils will be asked to 
report on family related variables, including who they live with and number of brothers and 
sisters. A food frequency questionnaire will be used to assess dietary intake. Pupils will also 
complete questionnaires pertaining to parental support for physical activity and parenting 
style. A parent survey, taken home by pupils and returned by pre-paid postage, will be 
employed to assess parent! guardian physical activity and support for their child's activity. 
What to do now: 
• If you are willing for your child to participate in this study, no further action is 
necessary on your part. 
• If you are NOT willing for your child to participate in this study, please complete the 
attached consent form and return it to the school. 
School of Sport and Exercise Sciences 
Loughborough University. 
Loughborough LEII 3TU 
A.Atkin@Jboro.ac.uk C.L.Edwardson2@Jboro.ac.uk 
.~ Loughborough 
., University 
Parent I Guardian Consent 
I have seen the information sheet and fully understand what the study entails: 
I do not want my child .......................................... (insert name) to participate 
in this study 
Parent I guardian's signature 
Parent I guardian's name 
Contact details: 
Andy Atkin - A.Atkin@lboro.ac.uk. 
Charlotte Edwardson - C.L.Edwardson2@lboro.ac.uk. 
Dr. Trish Gorely- P.J.Gorely@lboro.ac.uk 
Professor Stuart Biddle - S.J.H.Biddle@lboro.ac.uk 
8.S Questionnaire (Chapter 3) 
t:)W-YCY 1'lWUUC1. 
Loughborough University: Study of Adolescents 
Section 1. About you 
1. Are you: Male 0 Female 0 3. What is your home postcode? 
2. How old are you? 
12 0 13 0 
14 0 15 0 
Section 2. How you get to and from school 
1. How do you usually travel from home to school? Please tick one 
Walk 0 Cycle 0 Car 0 Bus 0 Other (please state) 
2. How do you usually travel from school to home? Please tick one 
Walk 0 Cycle 0 Car 0 Bus 0 Other (please state) 
Section 3. About your eating behaviours 
1. Please fill in the table regarding how often you usually eat the foods listed, please tick the box 
that most applies to you (see example). 
Type of food (and portion 
size) 
Never/less 1-3 a 1 a 2-6 a 1 2-3 a 4-5 a 
than 1 a month week week a day day day 
month 
AppleS (one) > ....•. '.. .... ..... . . " 
Pears (one) 
Bananas (one) 
5+a 
day 
1 
.' . 
Strawberries ",' ...... , , . 
' ... " 
,. '; '. , , ' : 
Peaches, plums, apricot (one) 
Fruit juice (one glass) 
~aisir\s(smallp~ckj", .",". ., •. '" ..• , "" 
Tomatoes (one) 
Broccoli 
Carrots.' "." ,\., : .' , .. ' 
Lettuce 
.. .' 
, ".' .', 
:" :",,<: ... ' 
". " ..... "',". ; ..... 
.c·,u·c·u'·m·be··.r " •.... ,'.," ,,", •. , .•.. ,' .. " .. .'.': .. ' ',' .. '.,' ..,. ' " .... >: I." ,", ", .",' .',',. . • ... ,; .. ,. 
Cauliflower 
Celery 
Onion. ,,', , .. ,'. . ".' , 
Sweet potatoes 
Peppers 
Othe~ve9etableS. ."', ", ,.",",' '. 
Chocolate bar (large) 
,Sweets (small tlJbe/bag) , ,"', 'I. 
Sweets (large bag e.g. 
haribo) 
Crisps (one bag) 
Biscuits (one) ..... : . 
Flapjack (one piece) 
Other snacks ' . ','" I,' ,'. " 
" , 
.. : " .'. ", 
',' , ., .', '.,', ".' ': , I .': . 
" , .. ' ...... :., " ... . 
", " . "','.' ',". .,. ..: i " 
... " .' 
'. 
,':." . '.. .. . ',.' .. ' 
" . 
..... " ',' 1'/ ',' "'.' " 
....... '.' 
. ", .. , .. ' . , .... 
...,WVI;<Y l'lWUU!,;,;l. 
Section 3. Continued 
2. During the past 7 days how many times did all or most of your family living in your house, eat a 
meal together? D Times 
3. During the past 7 days how often was at least one of your parents in the room when you ate 
your evening meal? (please circle a number) 
o 1 2 3 4 5 6 7 
4. During the past 7 days how often did you eat breakfast? (please circle a number) 
o 1 2 3 4 5 6 7 
5. On a typical school day how many times do you snack (eat in between meals) ? 
o 1 2 3 4 5 5 + 
6. On a typical weekend day how many times do you snack (eat in between meals) ? 
o 1 2 3 4 5 5+ 
You're doing great - keep going! 
lJUJ.V~] l~U111U~l. 
Section 4. About your family 
1. Who do you live with at home? 
Mother and father 0 
Mother and step-father 0 
Father and step-mother 0 
Mother o Other (please state) 
Father 0 
Other familyD 
2. How many brothers and sisters do you have? 
Brothers 0 Sisters 0 
3. Please tell us the age of your brothers and sisters that live at home? 
Age 
Brother 
Brother 
Sister 
Sister 
4. How many cars are there in your household? (please circle) 
1 2 3 Other (please state)O 
5. How many of the following are there in your household? 
TV'SO Computer games consoles 0 (e.g. Xbox) Computers 0 (e.g. desk tops) 
6. How often is a parent usually at home when you leave for school? 
Always 0 
Almost always 0 
Sometimes 0 Never 0 
Almost never 0 
7. How often is a parent usually at home when you return from school? 
Always 0 
Almost always 0 
Sometimes 0 Never 0 
Almost never 0 
I 
~UIVCy l~WUUta. 
Section 5. About your parents 
Please circle the number against each statement that you most strongly agree with. 
Statement Strongly Disagree Neither Agree 
disagree agree nor 
disQgree 
Strongly 
agree 
l,'WhEm.I.come home or. leave the house, I ., I ••• L·.· 
< have to tell my parents' '.' 
2 .... I ... 3' ....... ············~.···,.I:.,5.,c,i 
. .. '.. ...... '. '." • ...> . 
2. When I have a bad result at school, my 
parents encourage me to do better. 
1 2 3 
4. My mother helps me with homework if I 1 2 3 
do not understand something. 
5 .. r fi.nd .. it very easytota.lk. to and be open 
. . with mymofher: ...... ' ..... '. . ...... .'.' ...... • .... .....< 
6. If I have a bad result in school my 
parents offer to help me. 
1 
8. My father helps me with homework if I 1 
do not understand something. 
2 3 
'. .. 
.2 . ·.·.·.·,.··.··,3· 
, ......... , ".,., 
2 3 
.'" ,:' . . 'd' , •• "" ,:, '~:' ,'I, '. 
4 5 
4' . .i 
:. . .. ':' ... " 
4 5 
4 5 
" · ...... 4.· ',',',. "5 ..•. , 
·1· .',." 
4 5 
9: My parentsknow.ivhete Igoin the 1 ' .... 2 I' 3' • . 1 ·4···:· . .CI. .'. 5 "If 
.. evenings.' ... '1.> . 
10. My parents know exactly where I am 
after school. 
. ' 
. 
, :. 
1 
. 1 .' . .. ; 
2 3 
. <,;, I .' . , ' .. '1:) '. , 
. . 
4 5 
11: Myp~r.eI)ts~aketil)1e t? talktom~. ." . . 1 '.' . . 2 .. ' . 3 .' . '4' . ,,' .' .. 5 . . .·····1· 
.' i .. '" " ..: .•.. , .' ".·c: . ., I .'."" :', •.•• '" <, "', 
12. My parents know where I am after 
school. 
13,tfr~etagoodresultat schoo!mv 
.. ':: . p~~ents shov.; pleasur~. . .... .... . .•........ 
14. Me and my parents regularly do 
something fun together. 
1 2 3 4 5 
1 2 3 4 5 
1.5; ~ ca~ count~~If!1Y ",otper wh~r!I ~ave . ·····1'· . 2 
... ,' .... ;". ":'1. .... I 
. ·.·.· .. '3' .... 4'" ':,. ":5 .... ".: 
... I'" ... ". .... .... . .... : 
"any problems.i· . '.' . . i.· .'. "., . '. .' .,.. .': .... . '. ....:..... ~ 
16. What time are you usually allowed to stay out until on a school night (Sunday-Thursday)? 
(please tick) 
I am not allowed to go out during the week 0 
Before 8 o'clock 0 
Between 8 and 10 o'clock 0 
Between 10 and 11 o'clock 0 
After It/at any time I want to 0 
17. What time are you usually allowed to stay out until on a Friday-evening or Saturday-
evening? (please circle) 
I am not allowed to go out during the weekend 0 
Before 8 o'clock 0 
Between 8 and 10 o'clock 0 
Between 10 and It o'clock 0 
After It/at any time I want to 0 
~urvey l'~umoer: 
Section 6. About your family and physical activity 
Please read each statement below (and on the following pages) and circle a response 
between 1 and 4 to indicate how much you agree or disagree with the statement. 
YOUR FAMILY: For these questions, think about your family in general (including your parents and 
your brothers and sisters). 
Statement 
L MyfcimH~QndI.do acti.ve+~iOg~',;i ...... . 
t?getner.(for' example,g'oing:on ~il<e.· 
/ ·'~~I~);hiking"i.ce ~~at.ing, going f~,~ .. ,.;:j.,' 
, 
2. Physical activity is central to our family 
life. 
Strongly Disagree 
disagree 
Agree Strongly 
agree 
YOUR BROTHER OR YOUR SISTER: For these questions, think about your sibling (brother 
or sister) who is most active and who influences you the most in terms of physical activity. If you only 
have one sibling, then think of that person. 
Statement 
.1/MysibHngoftenplayssporfor does . 
. sC!rylet~ing;XCtive.· . . 
:"j, :!" ,:,;:':',:;:',.:,:::::,-, "<';i' ,', :i<. "," "-,.,' 
2. My sibling thinks it is important to be 
physically active. 
Strongly 
disQ ree 
. I 1. 
.', I i' 
1 
3; Mysiblirigand Tliketo do activ~ things' !. ':.1. i 
. :::t~get~e~,.(~.g., playspo.~t~,sWim,toll~r . 
".' blade).' '; .. :. '. " .... . I . I.' 
" ,", I 
4. My sibling's participation in sports or 
other phySical activities motivates me to 
be active. 
5. Iam interestedir'\ phYSical cictivity 
.,1 .,' because. of m siblin. ." , .•..•..•. 
1 
1 
Did you answer for your brother or your sister (circle one)? 
Disagree Agree 
2' ·;·:3·.··· 
"', , ,:: . 
, ,- I ," 
2 
. 2 . 
2 3 
.. 2 : 
Brother 
How old is the brother or sister you were thinking of (in years)? D 
Strongly 
., 
/1 
4 
Sister 
Section 6. Continued 
YOUR FRIENDS: For these questions, think of your closest friends. 
Statement 
1. Myfriends often play sport·· 
.. or.do·sbmething active. 
',' .'" .'., , ' 
2. My friends think it is 
important to be physically 
active. 
3;'My:triends~ndllike to do'," 
aCtiveJhirigst9gether. .•. . .. 
. ,,':": :" 
4. My friends admire people who 
are physically active. 
5; I a'~,~?ti~~f~d!~ ~~"'" ..' '.' 
... ··physicallyactive beca~se my . 
:: I,," ,:' _ I,~::" < '_': :'" 11.\-",' ',':' i,': I" "'", :.-: ,_ , 
" . friends are' active: . , . . 
Strongly 
disagree 
1 
1 
. "! !" . 
1 
Disagree 
2 
2 
The End! 
Agree 
3 
;:,urvey Numoer: 
Strongly 
agree 
.4 
4 
Thank you for completing this questionnaire 
8.6 Time-use diary (Chapter 3) 
• Loughborough 
• University 
Loughborough University Study of Family 
and Adolescents 
Diary of after-school activities 
Survey No.-
School Gate to the Dinner Plate - Time-Use Diary 
, .' , , , C"' 
Instructions 
• Keep this diary in a safe place AT HOME (e.g. notice board or 
desk) 
• In this diary, record WHAT you do, WHERE you do it and WHO 
you are with from when you finish school to when you eat your 
eveni ng meal. 
• Complete this diary for ALL THREE DAYS stated below 
• PLEASE bring this diary to school with you next WEDNESDAY 
I for collection. 
EXAMPLE 
Time Start/Stop WHAT you are ' WHERE you are " WHO you are 
Indicator doing , with 
" t (watching TV, (at home, coffee (parent, brother, playing footboll, shop. leisure centre, sister, friends, on 
, , talking on telephone) friends house) your o~n) 
3'<lOpm ' " 
3.01 " tVal'irirj ~lrre- J ft't4rrk 3.02 r,( 
3.03 , 1f"Q1rr ~()~QI 
3.04 
3.05 , 
, ' 3.06 
3.07 
3.08 I"~ 
, , 
3.09 , 
3.10 
3.11 
, , 
3.12 I,'! -C- tVateluirj 171 ~bWQQIrr Of( Irr! Q«If( 
3.13 , 
• 
3.14 , 
3.150m " 
\ 3.16 " 3.17 3.18 
, 
Survey No.-
DAY ONE 
Survey No.-
Time Start/Stop t WHAT you are doing WHERE you are WHO you are 
Indicator with 
(watching TV, playing (at home, coffee (parent, brother, 
football, talking on shop, leisure sister, friends, on 
telephone, eating, centre, friends your own) 
personal care) house) 
3.00pm 
3.01 
3.02 
3.03 
3.04 
3.05 
3.06 
3.07 
3.08 
3.09 
3.10 
3.11 
3.12 
3.13 
3.14 
3.15pm 
3.16 
3.17 
3.18 
3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 
3.26 
3.27 
3.28 
3.29 
3.3Opm 
3.31 
3.32 
3.33 
3.34 
3.35 
3.36 
3.37 
3.38 
3.39 
3.40 
3.41 
3.42 
3.43 
3.44 
3.45pm 
3.46 
3.47 
3.48 
8.7 NICE quality assessment form (Chapter 4) 
The guidelines manual (appendices) 
Appendix C Methodology checklist: randomised 
controlled trials 
Study Identification 
Include author, title, reference, year of publication 
Guideline topiC: Key question no: 
Checklist corn pleted by: 
SECTION 1: INTERNAL VALIDITY ... .. 
. 
In a well-conducted RCT study: In this study this criterion is: 
(Circle one option for each 
question) 
1.1 The study addresses an appropriate and Well covered Not addressed 
clearly focused question. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.2 The assignment of subjects to treatment Well covered Not addressed 
groups is randornised. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.3 IAn adequate concealment method is used. Well covered Not addressed 
Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.4 Subjects and investigators are kept 'blind' Well covered Not addressed 
about treatment allocation. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.5 The treatment and control groups are similar Well covered Not addressed 
at the start of the trial. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.6 The only difference between groups is the Well covered Not addressed 
treatment under investigation. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
C Methodology checklist: randomised controlled trials 
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1.7 All relevant outcomes are measured in a Well covered Not addressed 
standard, valid and reliable way. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
1.8 What percentage of the individuals or clusters 
recruited into each treatment arm of the study 
dropped out before the study was completed? 
1.9 All the subjects are analysed in the groups to Well covered Not addressed 
which they were randomly allocated (often Adequately Not reported referred to as intention-to-treat analysis). 
addressed Not applicable 
Poorly addressed 
1.10 Where the study is carried out at more than Well covered Not addressed 
one site, results are comparable for all sites. Adequately Not reported 
addressed Not applicable 
Poorly addressed 
SECTION 2: OVERALL ASSESSMENT OF THE STUDY .. , .... : 
2.1 How well was the study done to minimise 
bias? 
Code ++, + or-
2.2 If coded as + or - what is the likely direction in 
which bias might affect the study results? 
2.3 Taking into account clinical considerations, 
your evaluation of the methodology used, and 
the statistical power of the study, are you 
certain that the overall effect is due to the 
study intervention? 
2.4 Are the results of this study directly applicable 
to the patient group targeted by this guideline? 
SECTION 3: DESCRIPTION OF THE STUDY (The following information Is required 
to complete evidence tables facilitating cross-study comparisons.' Please complete 
all sections for. which information is available) PLEASE PRINT CLEARLY .. ' 
3.1 How many patients are included in this 
study? 
Please indicate number in each ann of 
the study, at the time the study began. 
3.2 What are the main characteristics of the 
patient population? 
(Include all relevant characteristics - for 
example, age, sex, ethnic origin, 
comorbidity, disease status, 
community/hospital based) 
C Methodology checklist: randomised controlled trials 
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3.3 What intervention (treatment, procedure) 
is being investigated in this study? 
List all interventions covered by the 
study. 
3.4 What comparisons are made in the 
study? 
Are comparisons made between 
treatments, or between treatment and 
placebo/no treatment? 
3.5 How long are patients followed up in the 
study? 
Length of time patients are followed from 
beginning participation in the study. Note 
specified end point used to decide end of 
follow-up (for example, death, complete 
cure). Note iffollow-up period is shorter 
than originally planned. 
3.6 What outcome measure(s) are used in 
the study? 
List all outcomes that are used to assess 
effectiveness of the interventions used. 
3.7 What size of effect is identified in the 
study? 
List all measures of effect in the units 
used in the study - for example, absolute 
or relative risk, number needed to treat. 
Include p values and any confidence 
intervals that are provided. 
3.8 How was this study funded? 
List all sources of funding quoted in the 
article, whether Govemment, voluntary 
sector or industry. 
3.9 Does this study help to answer your key 
question? 
Summarise the main conclusions of the 
study and indicate how it relates to the 
key question. 
C Methodology checklist: randomised controlled trials 
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C.1 Notes on the use of methodology checklist: randomised 
controlled trials 
Section 1 identifies the study and asks a series of questions aimed at 
establishing the internal validity of the study under review - that is, making 
sure that it has been carried out carefully, and that the outcomes are likely to 
be attributable to the intervention being investigated. Each question covers an 
aspect of methodology that research has shown makes a significant 
difference to the conclusions of a study. 
For each question in this section you should use one of the following to 
indicate how well it has been addressed in the study. 
• Well covered. 
• Adequately addressed. 
• Poorly addressed. 
• Not addressed (that is, not mentioned, or indicates that this aspect of study 
design was ignored). 
• Not reported (that is, mentioned, but insufficient detail to allow assessment 
to be made). 
• Not applicable. 
C.1.1 The study addresses an appropriate and clearly focused question. 
Unless a clear and well-defined question is specified, it will be difficult to 
assess how well the study has met its objectives or how relevant it is to the 
question you are trying to answer on the basis of its conclusions. 
C.1.2 The assignment of subjects to treatment groups Is randomlsed. 
Random allocation of patients to receive one or other of the treatments under 
investigation, or to receive either treatment or placebo, is fundamental to this 
type of study. If there is no indication of randomisation, the study should 
be rejected. If the description of randomisation is poor, or the process used is 
not truly random (for example, allocation by date, alternating between one 
group and another) or can otherwise be seen as flawed, the study should be 
given a lower quality rating. 
C.1.3 An adequate concealment method is used. 
Research has shown that where allocation concealment is inadequate, 
investigators can overestimate the effect of interventions by up to 40%. 
Centralised allocation, computerised allocation systems or the use of coded 
identical containers would all be regarded as adequate methods of 
concealment, and may be taken as indicators of a well-conducted study. If the 
method of concealment used is regarded as poor, or relatively easy to 
subvert, the study must be given a lower quality rating, and can be rejected if 
the concealment method is seen as inadequate. 
C Methodology checklist: randomised controlled trials 
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C.1.4 Subjects and investigators are kept 'blind' about treatment 
allocation. 
Blinding can be carried out up to three levels. In single-blind studies, patients 
are unaware of which treatment they are receiving; in double-blind studies the 
doctor and the patient are unaware of which treatment the patient is receiving; 
in triple-blind studies patients, health care providers and those conducting the 
analysis are unaware of which patients received which treatment. The higher 
the level of blinding, the lower the risk of bias in the study. 
C.1.5 The treatment and control groups are similar at the start of the 
trial. 
Patients selected for inclusion in a trial should be as similar as possible, in 
order to eliminate any possible bias. The study should report any significant 
differences in the composition of the study groups in relation to gender mix, 
age, stage of disease (if appropriate), social background, ethnic origin or 
comorbid conditions. These factors may be covered by inclusion and 
exclusion criteria, rather than being reported directly. Failure to address this 
question, or the use of inappropriate groups, should lead to the study being 
downgraded. 
C.1.6 The only difference between groups is the treatment under 
investigation. 
If some patients received additional treatment, even if of a minor nature or 
consisting of advice and counselling rather than a physical intervention, this 
treatment is a potential confounding factor that may invalidate the results. If 
groups were not treated equally, the study should be rejected unless no 
other evidence is available. If the study is used as evidence it should be 
treated with caution, and given a low quality rating. 
C.1.7 All relevant outcomes measured in a standard, valid and reliable 
way. 
If some significant clinical outcomes have been ignored, or not adequately 
taken into account, the study should be downgraded. It should also be 
downgraded if the measures used are regarded as being doubtful in any way, 
or applied inconsistently. 
C.1.8 What percentage of the individuals or clusters recruited into each 
treatment arm of the study dropped out before the study was 
completed? 
The number of patients that drop out of a study should give concern if the 
number is very high. Conventionally, a 20% drop-out rate is regarded as 
acceptable, but this may vary. Some regard should be paid to why patients 
dropped out, as well as how many. It should be noted that the drop-out rate 
may be expected to be higher in studies conducted over a long period of time. 
A higher drop-out rate will normally lead to downgrading, rather than rejection 
of a study. 
C Methodology checklist: randomised controlled trials 
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C.1.9 All the subjects are analysed in the groups to which they were 
randomly allocated (often referred to as intention-to-treat analysis). 
In practice, it is rarely the case that all patients allocated to the intervention 
group receive the intervention throughout the trial, or that all those in the 
comparison group do not. Patients may refuse treatment, or contraindications 
arise that lead them to be switched to the other group. If the comparability of 
groups through randomisation is to be maintained, however, patient outcomes 
must be analysed according to the group to which they were originally 
allocated, irrespective of the treatment they actually received. (This is known 
as intention-to-treat analysis.) If it is clear that analysis was not on an 
intention-to-treat basis, the quality of the study should be downgraded. 
C.1.10Where the study is carried out at more then one site, results are 
comparable for all sites. 
In multi-site studies, confidence in the results should be increased if it can be 
shown that similar results were obtained at the different participating centres. 
Section 2 relates to the overall assessment of the paper. It starts by rating the 
methodological quality of the study, based on your responses in Section 1 and 
using the following coding system: 
++ JAil or most of the criteria have been fulfilled. 
/Where they have not been fulfilled the conclusions of the study or review are 
thought very unlikely to alter. 
+ Some of the criteria have been fulfilled. 
!Those criteria that have not been fulfilled or not adequately described are 
thought unlikely to alter the conclusions. 
I- Few or no criteria fulfilled. 
The conclusions of the study are thought likely or very likely to alter. 
The code allocated here, coupled with the study type, will decide the level of 
evidence that this study provides. 
The aim of the other two questions in this section is to summarise your view of 
the quality of this study and its applicability to the patient group targeted by 
the guideline you are working on. 
Section 3 asks you to summarise key pOints about the study that will be 
added to an evidence table at the next stage of the process. 
C Methodology checklist: randomised controlled trials 
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8.8 Recruitment poster (Chapter 5) 
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8.9 Parent information sheet and consent form (Chapter 5) 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough, LEll 3TU 
A.Atkin@lboro.ac.uk 
November 2008 
Dear Parent / Guardian / Care-Giver, 
• • Loughborough 
., University 
Welcome to School Gate to Dinner Plate, a family-based approach to reducing 
TV viewing and computer use and increasing physical activity in adolescents. 
Thank you for taking part in this research. This is the first of four resources, 
containing materials for you and your son / daughter. In this pack, you will find: 
• A consent form 
• An activity monitor and instructions on how to use it 
• A diary to record TV and computer use after school 
• A questionnaire pack for parents / guardians 
• A questionnaire pack for your son / daughter 
Please read, sign and date the consent form to confirm that you agree for your 
child to participate in this study. Also, please complete the parent / guardian 
questionnaire, and encourage your child to complete the teenager questionnaire. 
Lastly, please encourage your child to wear the activity monitor for the next 7 
days starting tomorrow morning, and record their TV and computer use from 3-
7pm for 3 days. After one week, please return the consent form, completed 
questionnaires, the activity monitor and diary using the pre-paid envelope 
enclosed. 
We will contact you again soon, to tell you more about the programme and the 
materials you will receive. If you have any questions or require further 
information, please do not hesitate to get in touch (contact details at the top of 
the page) 
Kind regards, 
Andy Atkin 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough LEll 3TU 
A.Atkin@lboro.ac.uk 
• • Loughborough 
• University 
Parent / Guardian Consent 
All participants under 18 years of age must be provided with written consent 
from a parent or guardian in order to take part in this study. Please read the 
following statements and sign below. 
• I have had all procedures for this study explained to me 
• I understand my child is free to withdraw from this study at any time 
If you do not understand these statements or would like further information, 
please contact a member of the research team (details at the top of the page) 
As the parent / guardian of _____________ (print name) I 
give consent for my son / daughter to take part in this study. 
Parent / guardian signature 
Parent / guardian name (print) 
Date 
8.10 Leaflets, quiz sheets, Action Planner (Chapter 5) 
• Loughborough 
., University 
ItlfOOL ~TE 
OINNERPMTE 
If teel(CJ.fe~cf 'fa/de t(J /ht/cfieal aetitl-I't;, kalth 
al(cI tVell'-belirj 
• Loughborough 
• University 
lysfcali Acti:vitY" .. ,.what IS' il?' 
';< J 
fSical activity is any movement, using your 
ns and legs, that makes you breathe harder 
~ your heart beat faster. So, its more than 
:t sports! Riding your bike, exercising at 
l1e, walking the dog, dancing with friends, 
ng the stairs instead of the lift ... and 
)rts ... these are all types of physical activity. 
ad on to find out what they can do for you! 
lnd whO!,fs~ the PQi'nt?! 
fSical activity makes you feel GREAT. 
1en you are active your brain releases 
~micals that make you feel more confident 
~ alert, and less stressed. 
Kperts: re,commend: doing,' 60) minutes: of physicat activitw everydayi ..... , 
1d: nQt spendfngi long! pe~i,o,ds; sitting"1 like~, wotching;, Tt~! Q~I ptQ~in9i videQ; g,ames; 
Leisure Active 
I\ctivities r:=====~.JC:.:::::===:1,--T_r_a_v_el----l 
~nysical Activi~ 
.School Gate to 
,DinnerPlate is all 
ab6utdoing more' 
, activityafter-< 
school., Read on for 
tip~ a~~idea~abput 
fitting physical " 
, , 
activity into your 
dail routine. 
• Loughborough 
., University 
i 
I 
, " . 
ling some physical activity is the best ,; /, 
1y to chill after a long day at school or V< 
'\. 
··"-"'t;;',·'···'""~""""""'~","I~1' 
, ':'" 
,liege. Here are a few sneaky ways to 
:t active after-school: 
• I', , 'I 
Take your dog (or someone else's) for 
a walk. 
Put on your favourite music and 
DANCE! 
Go for a bike ride with friends. 
Get off the bus one stop early and 
walk the rest of the way home. 
Walk or cycle to a friends house. 
'OriginalArtist , 
i'pfcid uction'rights'o btairi'amiifrom 
II'W, Ca rto&nStockcom 
I 
"Wow. Channel surfing ANI> yawning at 
the same time ... aren't we, frisky today?" 
Still don't think physical activity is for 
you?·. Here are ofew more reasons to 
,getactive. PhysiC:alactivityhelps ... 
()yoLrneet neVJpeople~ndrT\ak~friends' 
.. , 
ObLJild strong bones ' 
. - " .- .-- - - . -
.. - -----.. 
o you think more dearly and 
cOrlcentrateClf~chool' ' •..•.. ' ... : •.• 
-- .... - -":: 
. 0 .control weight . 
o you get a goodnights sleep 
! 
:1 
" 
pending too long watching TV 
r using a computer gets in the 
'ay of being active, especially 
fter-school, and makes you 
lOre likely to become 
verweight. Try replacing 30 
linutes of TV or computer 
ime with 30 minutes of 
xciting, energiSing ACTIVIlY 
D.'.i ...' .. dy·.>0 tJ.kno. W.·.·· t), .•.•.•• · ..
" ,,- . ,." ",I - -! '11 ,,J " .r '.1 
Youdon'fhaveto do 60 .... 
. . . 
. - ,,, ... " ,,-, 
minutes physicaFactivi1yal . 
in one go.Youcan dofwo 30. 
minute bouts ... or15 minutes 
fourtimes.· Picka time that . 
fits;n with your life best! . 
• Loughborough 
• University 
The best way to get active (and stay 
i active) is to make an action plan. Use the 
Action Plan in this pack to help design your _ 
personalised physical activity routine ... it's 
the speedy route to a healthier body and 
mind. Here are a couple of helpful hints ... 
(J After-school is a great time to be 
active - think about swapping TV or 
computers for physical activity. 
(J Make small changes to start with - then 
build up to more or longer sessions over 
a few weeks. 
'. Loughborough 
• University 
SCHOOL ~TE 
T1J 
OIIlIlER PMTE 
11 teeI(Pfe,,('~ I !wrie to ! Itt~;t}af at} tiV-/~1 kaftlt 
al(cI aleff-bel1f 
~\ qUt'ck rem,tndier\.,.> 
;chool Gate to Dinner Plate is all about 
lelping young people (like you!) do more 
)hysical activity after school. 
~emember physical activity isn't just about 
:port ... it's dancing with friends, walking the 
jog, doing aerobics at home, and cycling or 
valking to places like school or into town 
:known as 'active transport'). 
Physical activity is good for your body and 
nind ... it can help you feel more confident 
md less anxious or stressed. 
• Loughborough 
• University 
(il'Tl, tQ! do. 6Q! minutes: Q,f physical acti,Vi;1:'t ev.eryday •..... 
~hi:$" c..ao: be: d.(m~: Q.Hi alt· Qnc.e: QIj"' in, a~ few, shQrte~' bQ.uts: 
.' :.:.- - . . 
l ... o: ..• ·p·····.·· 
. , 
-Ir--·· ··.:.:.· .. .·rp·· .. : .... '..... :5..:... ..'. 
. ,. :-:-. '" '" ,.- .. 
IY're. f}:{jistoric 
. -c-; ,-- ,-:.. .. '.;---.. ;c. '.' ','" .,.,.--:---: ," ,- -- _ ,,- . 
Tried and testedfips forgetting tn()~e actiVe...' 
- . .. - ..... . 
,'-- - . ,-'; ---- --:'-:- ::'.: __ .', :.::-::---:-.: - -:::.:. - :-, 
FR.I.·.E ..NDS: FUN. GefyourrnatesJnvolved and 
.. , . . - . . ,. - - . . .. - '. .. . . .. 
sta't'activetog~ther.> . 
. s'et.yolJ~S~.I·f .• ·~···~6al· ... like. "wqll<··ho~e •• f r6·~·.sch6jol· • 
. . 2 days this wee~"i Use.Jhe·ActionPlant:6 help.. 
.. . -- ---- .. . 
'v" Think variety - Be active inlotsofdifferent.j 
.. way1to k~ep things fresh arid e~Crtin9:' ...... . 
ung people spend most of their time 
tching TV or using a computer after-
hool, which can get in the way of 
mework and being active. Think about 
apping some of your TV and computer 
ne for energising, brain-boosting 
ySical activity. Here's how ... 
Take a brain break - go for a walk or 
cycle between homework tasks. 
If there's nothing good on TV, don't 
just channel hop, turn it off - and get 
out in the garden or park. 
Blood from 
the body 
'I 
The Heart 
Blood to 
your body 
, , 
' ......... 
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Mi ... " 
," ';" 1 ~.~ 
0/' 'I • 
. ReglJlar phYSicril' ac:ti"itytTl~k~lyour 
.. _ ,,,"_ - -,;; __ '" __ . __ ,:: .-;:.: _________ '.C:: 
hear+sfr()l1ger,s())'()u'llb~ less······· 
":-'- -.' - - '--_., -- ,-:- ;:-::: ... , - "-,--
ikelyto "get heartdiseaselafer'in. 
I i fe.Un fortunate ly'mosfnyolJ,,§ .............• 
~, 
~ I '''HT AmruM I 
, . peopl~ getles~nClctiJe astheyg~owm. 
.: __ ' , . _:::-::, ,-:- ,.:; <:C'- _ _, ___ :_:.___ _ __ ,' .,:; c'- ".:,.: .. ::: -:- - ; ;,,_:::,., . ,--i .~ .. 'f\" 
0; l( 
'IGHTVENTIIKLE, I I ~'I 
YQ.Remefuber,beingactive can help 
.. - -- - - - - - .-- - - . 
you/eel rnore s()nfigent"relaX after . 
... ~ long day at schoo['al1dgF<lgood 
ni ghtssle~p.·..To 'g~ftT\ci~~(acfite,i 
. --- - .,'. :,-",-,. -.:_:_:.:. ,,:.C,- _._.- :_: c__ c. __ ._ 
findactivitie.syouel1joyandC:Clnfit· Blood from 
the body .. ....... .•. ...... . ....••.•..• 
_____________ ......t ' .• int6yourdailyroutine;i 
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"", ., .. ' .' ·'t· . t·· d; I! :r,IMe, l; O. 9,Q.,.,~, ,0 ' .. a~.; 
1inking about getting more active? 
~re are a few things to think about ... 
Be safe - be active in safe places, 
preferably with friends or family. 
Warm-up before you do any 
strenuous activities - this will 
prepare your heart and muscles. 
Remember - the most important 
thing is having FUN 
fter.~scho.olj j's: a: GREtrr thue.: to) g~t actjy~,. '. ,.you! can: plan:. Q, 
•• ' ) 11 
hole: w.eek. of: after"s.chool, adventures: US,irt9i the; A.c.ti<m Ptan; 
.. - - -- -- -- -- -'_.,'.'.' .' ,,-,',-,," . 
. Got aproblem? .. findtheahswerbe.low ....• 
- "" 
-- - .'.' ,_.,. --- .,._- " : --- - ,.: - .- -- : - - _ .. ,-- ; ;, .. ,;- - - - - .. 
Physicalactivi"tyiS boriri9!lIfYb~'re<~or~d •••... 
• of doing the. sarneoldthings-tcyr ••• · ••••..•••••..•••...••••••.......• 
s0tnething.neW.Checkollt \AihOt .is available:' 
at school orfnthe local~otrlmUhity,<there' 
are lOads ofexciti fig \vaystorbeactive. 
. - - . .- . 
'. about activities youcanfifinfoyourdaily 
.routine-.Hk~ cyclihg+oschool With .... ' . 
. friends ..•. Orifry s~apping1"\l0rCol1lpufer 
.tilTleforactivifieSyour'eallyenjoy! ." 
• .. Loughborough 
., University 
Quiz Time 
)se what you've learnt from the leaflet to fill the gaps in the following 
:tatements ... 
.. Sport, active transport, and dancing are all types of __ --'-
~. Young people should do minutes of physical activity '--'-'-'---'--'- day. 
~. Physical activity can help with controLand build __ "'-- bones. 
Nritten be.low are various k.inds. of physical activity: .. buttheletters have all 
been scrambled. Use the picture clues to figure out what they are. 
GLCYICN BAKSLLAETB BA E RK AN DG C IN 
;' , .. -'" .. 
WKALGNI sAKETBARODGNI 
• L0l!ghbprough 
• UnIverSity 
Quiz Time 
)se what you've learnt from the leaflet to fill the gaps inthe following 
;tatementL 
l. Physical Clctivity can help you feel more "---'---_-'--__ and less __ --'-_ 
~.Walking to places like school or town is known as ,,---,---,,---,---,,---,---,,--, 
L Most young people do.--'-.,;..;....;;., physical activity as they grow up . 
i,""'·"·. ',"" ..... ',.' ,"" 
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G R W V Y 0 R 0 .... 
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Hidden in the grid 
are 12 physical 
activities. Can you 
find them all? 
Basketball 
Playing Frisbee 
Aerobics 
Rollerblades 
Cycling 
Walking to school 
Swimming 
Use the stairs 
Dancing 
Skating 
Hockey 
Gym Class 
'. Loughborough 
., University 
Your Ac .... ion Plan 
l:ns-truc-tions 
Use the table to plan your activities for next week. 
F()r'e~ch" d~y.y~~ ... pla~·.·~o be·ac~ivT·.incl.LJd~:""""".""""""""'i •........... .......•... .. 
> WhCl+··aCtivlfy.yOUpIClri+Od6(mClyb~m6r~.thcit'l6he) 
~ Wher~Y6Gwill··b~···dttiv:e··.and 
.,,"'" '" "'" "" ",. 
~.WhoyouWil' ... beactivewith 
);;>.Whaftirrie of dayyou will be active 
., ,-", "':.' ',' '",", --' ,'- .:-,', 
> Any kit you might· need,. like trainers, rackets, bats or balls, 
rhe Action Plan is laminated, so you can use it again and again. 
Jse the special pen to plan your activities for this week. 
\Iext week, use a damp cloth to wipe it off and start again. 
EXAMPLE 
Day Time Activity Where Who 
....... 
. . .. 
. . : . ',: 
•...•.•••. ~":.' ..... :"•.. :.,:" ..• ":.•.• ",'.• •.. :' .• "".a,,:.:.; ..",· .•.. : ~,:",:":.:,:"':.~:::·",.:":.' .• " a .. ',~"··,:.:,.",.· . : ·,:,',.·,' .  •,',', .•.. :1,:,',.,': .•. ",,·.1 .. :i,:",!":., •.:", •.. :"::",:",., •.. :~.,: .• ,,,,.:.:~.: .•  I .•.• ~. ,.:·:.· •.'A .. ~.:.:d.!., •. : , . •.. :I,:.,'., ..:I"., ·,,:',1, .i.'.i,:!~iw?~i'll! 1!ljll~wr~I~~11 •. ' 
,.p ....."",."lfD .... ,....'ff. ,'"...":':::'::'::: ... • .• ·.: •.••. : •. I.! •.. ~.:. • .. ~ .• ·.:: ..• ~.~: .•••. j.I .• I.I .• I.I ..• •.• T '. • ..•. , .•. 
. :.:.:.:.:.~.~.!.:.~.~':.~':.:.:.~':.:.:.;.:.:.: 
Kit 
Day 
I~~a: 
.... ~. 
Time 
....... :::::::: 
.. 
. . 
.......... 
.. 
. ::::::j:: .... :: ... 
~~~ ~.~"~""'~~ .....~ .........~ ........ . 
,; ";.:,;::::: .. ·11 j,.: .••. :... ;,;;.:::: .. 
... 
.. 
. ::.,':.::' ... ...... ":':':':':' .... ... . ....... ",::' ~L:~ 
.. :': .:: ::- : ... :~:.~~:.~~ .. ::: ...... ;.;.: ... :.: P ;, .:" . ',: .. :', .:' ........ :::':: . 
... 
.... 
..... : ..... 
.. 
... .. 
..... 
. .... 
.. 
..... 
. ......... . 
:;.:::.:.: .. 
. ... 
..: .... 
. :: : ~ 
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Where Who Kit 
........ :?::\::: .. :: .. 
:-:-:::. 
:::.: . 
...... ....... . 
L 
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School Gate to Dinner Plate 
• As parents you play a vital role in the health and 
well-being of your children. 
• Nurturing healthy behaviours, such as following a 
balanced diet and taking regular exercise, has a 
major impact upon your child's health, now and as 
they continue to grow-up. 
• "School Gate to Dinner Plate" is a family-based 
approach to increasing physical activity and 
reducing TV viewing and computer use after-school. 
• This is the first of two resources for parents. 
In this booklet we explain: 
).. What physical activity is and why it is 
important. 
>- Why after-school is a key time of day 
~···Whythere is a need to reduce TV viewing 
and computer use 
>- What you as a parent can do to help 
• Loughborough 
., University 
Physical Activity - What is it? 
· Physical activity is any movement, using the arms and 
legs, that makes you breathe harder and your heart 
beat faster. 
Leisure' Active 
Activities r::::::t::::::::::::~:::2::::=::] 
"'-'----_--'----l ~~ysical Activi~ . 
Exercise 
• Active travel is walking or cycling to get to and from places, such as school or work. 
Physical Activity - Why does it matter? 
Taking part in regular physical activity can improve 
health in young people by: 
• improving confidence and self-esteem 
• reducing the risk of health problems (e.g. heart 
attack, stroke) later in life 
· reducing body fat 
· helping to build healthy bones 
· reducing anxiety and stress 
· improving academic performance 
• Loughborough 
• University 
Physical Activity - How much is enough? 
• The Department of Health recommends that young 
people do 60 minutes of physical activity everyday, 
and avoid prolonged periods of inactivity (Le. sitting) . 
• The 60 minutes can be done all at once or, more likely, 
built up from a number of shorter sessions across the 
day, as shown in the diagram below . 
. Physical activity target =60 I-l1inutE!s . 
Diagram. How much activity is enough? 
• Most young people become less active as they get 
older, especially during the teenage years . 
• Helping your child to be active now means they will 
be more likely to be active as adults. 
• Loughborough 
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School Gate to Dinner Plate 
• School gate to dinner plate refers to the time 
between leaving school and the evening meal, roughly 
covering the hours of 3.30pm to 6.30pm. 
• Research at Loughborough University has shown that 
young people spend most of their time after-school 
watching TV, using a computer or playing video games. 
• Experts recommend that adolescents should be 
limited to 1-2 hours per day of TV, video and 
computer use. 
• Most estimates suggest young people watch 2-3 
hours of TV everyday, and up to 90 minutes using 
computers and playing video games. 
• Loughborough 
• University 
Parents - What you can do ... 
• In this section we discuss how you can help your child 
become more active. 
• As shown in the diagram, the aim is to shift the 
balance from TV viewing and computer use to physical 
activity after-school. 
• A good target would be to swap 30-minutes of TV or 
computer time for 30-minutes of physical activity 
Diagram. Shifting the balance to a healthier lifestyle 
Key Messages 
In this section we focus on 2 key ideas: 
1. Access - Making it easier for your child to be 
active 
2. Encouragement - Giving praise and rewards 
when your child is more active 
Access 
• Loughborough 
., University 
• Access means making it easier for your child to be 
active 
• In School Gate to Dinner Plate, the aim is to improve 
access to physical activities and reduce access to TV 
and computers . 
. PHYSICAL-ACTIVITY 
Increase Access by: 
• Providing basic 
equipment like balls, 
bats and rackets. 
• EnslJrlng bikes, 
skateboards or 
rollerblades are safe 
and in working order. 
• Keeping equipment in 
the kitchen/lobby or 
ina child's room where 
they tan be found 
easily. 
• Providing space 
outdool"s.,y.'here your 
child can play. 
TV AND COMPUTERS 
Reduce Access by: 
• Removing TV's and 
computers from 
bedrooms. 
• Keeping TV's switched-
off when no-one is 
watching. 
• Storing games 
machines, like Wii and 
Playstations, in the box 
when not in use. 
• Having a designated 
place in your house for 
laptops and desktops, 
and making this the only 
area they can be used. 
Encouragement 
• Loughborough 
., University 
• Encourage your child to be more active by giving 
praise, support and rewards for active behaviour. 
• In School Gate to Dinner Plate, the aim is to praise 
your child for increasing their activity and reducing 
the time they spend watching TV or using a computer. 
PHYSICAL ACTIVITY 
Encourage by: 
• Giving praise for 
choosingto be active. 
• Suggesting they invite 
friends or family over, 
to be active together. 
• Suggesting they walk 
or cycle to school or 
college. 
• Going for family walks 
or bike rides after tea 
or at weekends. 
• Being active together -
choose activities your 
child enjoys and make 
it fun! 
TV AND COMPUTERS 
• Giving praise for not 
using TVor. computers. 
• Settingcln agreed 
'time-budget' for how 
long they can use them, . 
and providing rewards 
for meeting targets. 
• Supporting 'intelligent' 
viewing -only watching 
programmes they are 
genuinely interested in 
and not just channel 
hopping. 
The Action Plan 
'. Loughborough 
• University 
• Also included in your family pack was a leaflet, quiz 
sheet and Action Plan for your son / daughter to 
read and fill-out. 
• The Action Plan enables your child to record how, 
where and when they want to be active each week. It 
is laminated, and we have provided a 'dri-wipe' pen, so 
that it can be used week after week. 
• Please encourage your child to make an action plan for 
next week ... and help them to stick to it! 
Other resources ... 
Hopefully you have found the material in this booklet 
useful. More information is available here: 
• l~{l!~yv.f:)I~lL!J.;:I'j!:,(;:_c9_C9,JJJs (British Heart Foundation). 
Information on physical activity and health. Click 
through to the "Young People" section. 
Association). Resources for parents and children 
on various health issues. Follow links from the 
"Children's Health" menu. 
\ 
• Loughborough 
., University 
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School Gate to Dinner Plate 
• This is the second of two resources for parents. 
Along with this, you will have also received another 
leaflet and quiz sheet for your son / daughter. 
• We hope you found the materials in the first 
leaflet informative and useful in helping your child 
adopt a healthier, active lifestyle. 
• Here, we provide further information and advice on 
helping your child to be more active. 
In this booklet we: 
>- Recap the importance of physical activity 
and the aims of School Gate to Dinner Plate 
>-Give further suggestions on increasing 
'Access' and 'Encouragement' for physical 
activity 
>-Introduce the third key idea - 'Availability' 
>- Provide contact details if you require more 
information 
• Loughborough 
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Physical Activity - What, How and Why 
· Physical activity is any movement, using the arms and 
legs, that makes you breathe harder and your heart 
beat faster. 
For example 
./ Cycling to / from school 
./ Playing sports 
./ Gardening 
./ Going to the gym 
./ Dancing 
./ Walking the dog 
· Experts recommend young people do 60 minutes of 
physical activity every day. 
· The 60 minutes can be done all at once, or built up 
over a few sessions across the day . 
• C", • .•.. -- .•• _.' 
. Regular physicalastivity. can help .. ; 
*····t~pro"~:confid~tl~e an~fself-~it~em .. ' ......... . 
. : ---,-- .-. . 
. * Protectcigainstheart disease later in I 
. *<~uild healthy bOrles ....... . 
*A'laintain.a healthy body weight 
-- - , .. ,,'''"' "-, 
* Reduceonxiety and stress 
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School Gate to Dinner Plate 
• School Gate to Dinner Plate is a family-based 
approach to increase physical activity and reduce TV 
viewing and computer use after-school. 
• After-school is a key time of day, because young 
people spend most of this time (3.30pm to 6.30pm) 
watching TV or using a computer, which can get in the 
way of doing homework or being active. 
Diagram. Shifting the balance to a healthier lifestyle 
• The aim of School Gate to Dinner Plate is to shift the 
balance from TV viewing and computer use to physical 
activity after-school, as shown in the diagram. 
• Encourage your child to swap 30-minutes of TV or 
computer time for physical activity. 
Parents what you can do ... 
• Loughborough 
• University 
• In the last leaflet we introduced 2 key ideas ... 
1. Access - Making it easier for your child to be 
active 
2. Encouragement - Giving praise and rewards 
when your child is more active 
• To these 2, we add a third key idea ... 
3. . Availability- Highlighting the many. and 
varied waysthereareto be active 
• In the following sections, we recap ways of 
increasing access and encouragement for physical 
activity, and suggest how to ensure your child 
knows about the many ways they can be active. 
Access 
• Loughborough 
• University 
• Improving access to physical activity, and reducing 
access to TV and computers, is one way of helping 
your son I daughter get more active. 
• Little things, like storing equipment where it's easy to 
find and keeping bikes safe and working, makes it 
easier for your child to be active. 
PHYSICAL ACTIVITY 
Increase Access by: 
• Taking your child along 
when you go fora walk, 
to the gym or to play 
sports. 
• Giving lifts to leisure 
centres or sport clubs 
(if they're too far 
away to walk or cycle) 
TV AND COMPUTERS 
Reduce Access by: 
• Using parental control· 
settingsto monitor 
internet use. 
• Having a "one at a time" 
rule to limit time spent 
multi-fasking,egplaying 
hand-held games whilst 
Watching IV 
FOCUS POINT 
New research shows that young people with TV's i rt 
their bedroom watch moreTV than those without ... and 
watch more+han tbeirparents think! 
Encouragement 
• Loughborough 
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• Encourage your child by giving praise or rewards for 
active behaviours and choosing not to watch TV or 
use a computer. 
• Encouragement helps your child develop a positive 
attitude towards activity and being active, making 
them more likely to stay active as they grow up . 
. PHYSICALACTIVITv 
. Encourage by: 
• Prompting your child to 
spend more time 
outdoors, where there 
are more opportunities 
to be active. 
Plal1ning family days 
out; likewalkinginthe 
country or visit a 
water park. 
TV AND COMPUTERS 
Encourage less use by: 
• Setting an 'internet-
budget' for time spent 
surfing or using chat 
rooms. 
• Suggesting they invite 
friends over, rather 
than using chat rooms 
and social networking 
sites. 
FOCUS POINT 
Be a role model. Children are more likely to be Clctive 
if their parents are active. Even simplethirlgslike 
walkingshorfjourneysinsteadof taking the 
haVe abig influence. 
Availability 
• Loughborough 
., University 
• Availability means showing your child the many and 
varied ways they can be active. 
• By giving your child lots of different activity options, 
and encouraging them to have a go, they are more 
likely to find something they enjoy .... and keep doing it. 
Give your child lots of activity options ... 
> Find out what's available at local sports clubs, youth 
clubs or church groups. 
>- Some schools offer after-school clubs with 
opportunities to play sports, do homework or try new 
hobbies 
> Don't let your child's activity choices be limited by 
gender stereotypes ... some girls love rugby, some boys 
love to dance! 
> Ask your child what activities they enjoy and why. 
This will help you suggest similar activities they might 
like to try. 
The Action Plan 
• Loughborough 
., University 
• Using the action plan can help to fit activity in to a 
busy lifestyle, and keep your child motivated week 
after week. 
· Encourage your child to record what, where and when 
they want to be active each week. 
• Keep the Action Plan where it can easily be seen, like 
on a notice-board, bedroom door or on the fridge. 
And finally 
• Thank you for taking part in School Gate to Dinner 
Plate, we hope you have found these resources 
helpful. 
· If you have any questions or would like additional 
information please contact: 
Andrew J. Atkin 
School of Sport and Exercise Sciences 
Loughborough University 
Leicestershire, UK, LEll 3TU 
T: +44(0)1509 228450 
E: !\'!.\!I~jD(~ll~gn~l·'.flilS 
8.11 Screen-time diary (Chapter 5) 
• Loughborough 
., University 
gCIfOOt~TE 
l7) 
f)llIlIER PMTE 
'. Loughborough 
• University 
School Gate to Dinner Plate - Time-use Diary 
--..,,-------_._---------,-----
Instructions 
• Keep this diary in a safe place AT HOME (e.g. notice board or desk) 
• In thisdiary, write down the time you spend WATCHING TV or USING 
ACOMPUTER between 3pm and 7pm on WEEKDAYS ONLY 
• Complete this diary on ____ -'- --,-,--,-,_-'----,-, and _--,-,--,-, __ 
• Whenyou have finishe~,put the.diaryi~the pre-paid envelope (with the 
activity monitor) and post them back to us 
Example 
Time start/stopt WHAT 
marker you are doing 
3.00pm 
3.01 
3.02 
3.03 
3.04 
3.05 
3.06 
3.07 
3.08 
3.09 
3.10 
3.11 
3.12 
3.13 
3.14 
3.15pm 
3.16 
3.17 
3.18 
3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 
Survey No.-
DAY ONE 
Survey No.-
Time Start/Stop WHAT 
Indicator you are doing 
3.00pm 
3.01 
3.02 
3.03 
3.04 
3.05 
3.06 
3.07 
3.08 
3.09 
3.10 
3.11 
3.12 
3.13 . 
3.14 
3.15pm 
3.16 
3.17 
3.18 
3.19 
3.20 
3.21 
3.22 
3.23 
3.24 
3.25 
3.26 
3.27 
3.28 
3.29 
3.30pm 
3.31 
3.32 
3.33 
3.34 
3.35 
3.36 
3.37 
3.38 
3.39 
3.40 
3.41 
3.42 
3.43 
3.44 
3.45pm 
3.46 
3.47 
3.48 
8.12 Questionnaires (Chapter 5) 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough, LEll 3TU 
AAtkin@lboro.ac.uk 
Tel. 07966 250318 
Dear 
• • Loughborough 
• University 
Thank you for taking part in School Gate to Dinner Plate. This questionnaire is a 
very important part of this study. It tells us what you know and how you feel 
about physical activity, which helps us to make the programme better for you 
and the other families taking part. 
Remember - this is not a test - there are no right or wrong answers. Read each 
question carefully and be as accurate and honest as possible when answering. No 
one else needs to see your questionnaire - once you have finished, put it in the 
envelope (marked 'finished questionnaire') and hand it to your parent, who will 
post it back to us. 
Thank you for taking part in this study. We will contact you again soon, with 
games, tips and ideas on how to live a healthy, active lifestyle! 
If you have any questions, you can email me:AAtkin@lboro.ac.uk 
Thank you 
Andy Atkin 
Name: ___________ _ 
Read each question carefully and circle the correct answer. Circle one answer only 
1. What is physical activity? 
a. Any bodily movement that makes you feel warm and your heart beat faster 
b. Organised and structured training for sport or to improve fitness 
c. Using a bicycle or walking to get to and from places 
2. To benefit health, how often should young people take part in physical activity? 
a. 30 minutes everyday 
b. 60 minutes, 5 times a week 
c. 60 minutes everyday 
3. Taking part in regular physical activity can ... 
a. Make you feel more confident and less stressed 
b. Help you maintain a healthy body weight 
c. Both of the above 
4. As young people grow up, they tend to ... 
a. Do more physical activity 
b. Do less physical activity 
c. Do about the same amount of physical activity 
5. Which of the following are types of physical activity? 
a. Walking the dog 
b. Cycling to school 
c. Both of the above 
6. Experts recommended that young people watch ... 
a. As much TV as they like 
b. Less than 1 hour of TV per day 
c. Less than 2 hours of TV per day 
7. Spending long periods watching lV every day ... 
a. Makes your eyes go square 
b. Increases your risk of becoming overweight 
c. Turns you into a couch potato 
8. After-school young people spend most of their time ... 
a. Doing homework 
b. Playing sports 
c. Watching TV or using a computer 
Read each statement carefully and put a tick (,I) in the box to show whether you 'agree' or 'disagree' with it 
Strongly Agree Neither Disagree Strongly 
agree agree nor disagree 
disagree 
I find watching TV or using a computer enjoyable 
I find physical activity relaxing 
Watching TV or using a computer makes me tired 
Physical activity gives me a headache 
Watchina TV or usina a computer is a_ good way to socialise 
I enjoy physical activity 
Watching TV or using a computer is boring 
Physical activity is boring 
Watching TV or using a computer gives me a headache 
Physical activity is a good way to socialise 
I find watchina TV or using a computer relaxing 
Physical activity makes me hot and uncomfortable 
I think I can be physically active most days after school 
I think I can be physically active after school even if I could 
watch TV or play video games instead 
Read each option carefully. and circle the one that applies most to you. 
1) On most days after-school: 
a. I am sure I will not be physically active 
b. I probably will not be physically active 
c. I mayor may not be physically active 
d. I probably will be physically active 
e. I am sure I will be physically active 
2) On most days after-school 
a. I am sure I will not watch TV or use a computer 
b. I probably will not watch TV or use a computer 
c. I mayor may not watch TV or use a computer 
d. I probably will watch TV or use a computer 
e. I am sure I will watch TV or use a computer 
Tht;lquestions in this sectionareabout the leaflets, quiz sheets and Action Plan you received, 
• ""_,.'.'" ,"",'"", """ '"'''''' '" ,.,' ,._" '" -, _, _,-,-.- ,- ',':' '.:',_,".'. "",.c,_,'.' .. """ '''' "'" ,'_"_,,_,,, '" .:,:' :." .. '" ',_'.'_"_," ,',,',"',', ,,,,',,',,,',,,,,,,,,,,',,'. 
PI~a~kgl~()~~~t,~h~t~IIJiih~thihgiY6Jlik~d~n~dl~lik~d~b6Jt~2~bbl~~t~ibbi~ri~F 
Plate .. Your answers will help us make changes hour programme and improve it fo{other 
1. Did you receive leaflets 1 and 2? (Please tick) 
Yes, both D Neither D Leaflet 1 only D Leaflet 2 only D 
2. How interesting did you Very Quite Not Didn't 
find ... (Tick one option) Interesting interesting interesting Boring read it 
Leaflet 1 
Leaflet 2 
Quizzes --c 
Action Planner 
3. Did you enjoy ... Yes Yes It was Didn't 
(Tick one option) a lot a bit ok No use it 
Leaflet 1 
Leaflet 2 
Quizzes 
Action Planner 
4. School Gate to Dinner Plate has helped me learn about how to live a healthy lifestyle. 
1 234 5 
Agree Maybe Disagree 
5. School Gate to Dinner Plate has helped me take part in more physical activity. 
1 234 5 
Agree Maybe Disagree 
6. School Gate to Dinner Plate has been useful for the whole family. 
1 234 5 
Agree Maybe Disagree 
7. Would you recommend School Gate to Dinner Plate to your friends? 
1 234 5 
Yes Maybe No 
8. Which of the materials did you like the best? (Tick one option) 
Leaflet 1 D Leaflet 2 D 
Quizzes D Action Planner 0 
9. How do you feel about wearing the activity monitor? (Tick one option) 
It's fun, I like it D It's ok, I don't mind D 
I don't like it 0 My parents make me wear it D 
10. In this box, please tell us ... 
a) What you liked best about School Gate to Dinner Plate 
b) What you did not like about School Gate to Dinner Plate 
c) How you think we could make School Gate to Dinner Plate better 
School of Sport and Exercise Sciences 
Loughborough University, 
Loughborough, LEll 3TU 
A.A tkin@lboro.ac.uk 
Dear Parent / Guardian / Care-giver, 
• • Loughborough 
., University 
Thank you for taking part in School Gate to Dinner Plate. This questionnaire 
helps us learn more about you and your family. Your answers tell us whether or 
not the programme is working, and how we might improve it for you and the 
other families taking part. 
This is not a test, please be as accurate and honest as possible when answering. 
We anticipate this should take you no more than 5 minutes to complete. Please 
encourage your son / daughter to complete their questionnaire too, as we are 
also interested in how they feel about physical activity and this programme. 
Once you have finished, please return via post (along with the activity monitor) 
using the enclosed pre-paid envelope. 
If you have any questions, please feel free to get in touch by phone or email 
(details at the top of the page) 
Thank you 
Andy Atkin 
Please answer the following questions about you and your family. 
About You 
. . - -- '" ,- -
,1. What is your relati~nto thechild enrolled in this programme?, 
Mother D Father D Carer D" 
,2. ',v\lh'at is your date of birth_' _-' ,-'--___ ( dd/mm/yyyy) 
3. What is your marital status? (Tick as appropriate) 
Si~gle D ' Married 0 'Separatec! D ,WidowedD ' 
Divorced D Cohabiting D ' 
,,./;::; " --i" ,." - .. 
4. What is your ethnic origin'? (Tick as appropriate) 
White D 'Black D ,ChineseD, Asian D Mixed D Other D 
About Your Family 
Whatisyourhome postcOde? 
2. What is the occupation of the main income earner in your hOusehold? 
3. , Forthe child enrolled on this programme: 
-- - . 
, "fv1ysonIdaug~ters dateOf.birth 
When answering these questions, please think about your usual parenting behaviours or how things are normally organised at 
home. 
Read each statement carefully and put a tick (v'') in box to show whether you 'agree' or 'disagree' with it 
Strongly Agree Neither Disagree Strongly 
agree agree disagree 
nor 
disagree 
At home, I provide my child with basic equipment to be active 
My child has a TV or computer in his I her bedroom 
.. 
At home, sports and games equipment is easy to find 
At home, my child has free access to TV and computers 
. . 
At home, I provide space where my child can be active 
At home, there is a designated room for using a computer 
.. 
My child and I are active together . 
I set limits for how much time my child watches TV I uses a computer 
. 
I give praise when my child is active 
I encourage my child to spend less time watching TV 
I encourage my child to be physically active . . . 
I praise my child for not watching TV or using a computer 
I know about clubs at school or in the community where my child can 
be active . . . 
My child takes p_art in lots of different types of activity 
I suggest different ways my child can take part in physical activity . 
The questi()ns ill this section are about the free. materials (Ieaflets,quiz sheets; Action Plan)we 
sent you. We are interested in your experience of taking part in School Gate to Dinner Plate. 
Your answers will help us refine our programme and improve it for other families that may take 
part in the future. There is space at the end of the sectionfory6u to write any further comments 
you may have. 
1. Did you receive leaflets 1 and 2? (Tick one option) 
Yes, both D Neither D Leaflet 1 only D Leaflet 2 only D 
2. 
How interesting did you Very Quite Not 
find ... (Tick one option) Interesting interesting interesting Boring 
Leaflet 1 
Leaflet 2 
Quizzes 
Action Planner 
3. How useful did you find ... Very Quite It was Not 
(Tick one option) useful useful ok useful 
Leaflet 1 
Leaflet 2 
Quizzes 
Action Planner 
4. Which of the resources did you find most useful I informative? (Tick one option) 
Leaflet 1 
Quiz sheets 
D 
D 
Leaflet 2 
Action Plan B 
Didn't 
read it 
Didn't 
use it 
5. After reading the resources, did you feel more knowledgeable about physical activity? 
1 2 3 4 5 
Yes Maybe No 
5. After reading the resources, did you feel that helping your child to live a physically active 
lifestyle was important? 
1 
Yes 
2 3 
Maybe 
4 5 
No 
7. After reading the resources, did you feel that helping your child to live a physically active 
lifestyle was achievable? 
1 2 3 4 5 
Yes Maybe No 
8. After reading the resources, did you feel that you could make changes at home to help your 
child live a physically active lifestyle? 
123 4 5 
Yes Maybe No 
9. After reading the resources, did you feel it was important for you to live a physically active 
lifestyle? 
1 
Yes 
2 3 
Maybe 
4 5 
No 
10. After reading the resources, did you feel you could make changes to your own lifestyle to 
be more physically active? 
1 2 3 4 5 
Yes Maybe No 
11. How do you feel about receiving all of the resources by post? (Tick one option) 
This is a good method D 
I would have preferred to receive the resources by email D 
I would have preferred to receive the resources at a group meeting D 
I would have preferred to receive the resources with a home visit D 
I would have preferred to receive the resources (please state), ______ _ 
12. Did your child receive leaflets 1 and 2? (Tick one option) 
Yes, both D Neither D Leaflet 1 only D Leaflet 2 only D 
13. Did you look at your child's leaflets? 
Yes D No D 
If yes, do you think they were ... (circle one option) 
a) Interesting 1 2 3 4 
Yes Maybe 
b) Informative 1 2 3 4 
Yes Maybe 
c) Helpful 1 2 3 4 
Yes Maybe 
d) Age-appropriate 1 2 3 4 
Yes Maybe 
14. Did you encourage your child to ... (circle one option) 
a) Read the leaflets 1 2 3 4 
Yes Somewhat 
b) Complete the quizzes 1 2 3 4 
c:) 
Somewhat 
5 
No 
5 
No 
5 
No 
5 
No 
5 
No 
5 
No 
5 
No 
15. In this box, please write any comments you have about School Gate to Dinner 
Plate that have not been covered in the questions above. 
We would be especially grateful for your thoughts on ... 
• Strengths I weaknesses of the programme 
• How we could make the programme better 
Thank you for completing this questionnaire 
Please return this along with your child's questionnaire, diary and activity monitor using 
the pre-paid envelope provided 

